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Preface 
Exploiting the opportunities offered through international and global trade,regarding 
resource allocation and the specialization in the comparative advantage products/equires 
the conducting of detailed sectoral studies about the marketing process from fann until the 
products are in the hands of consumers or exported. Such studies are crucial tools to 
explore bottlenecks in the marketing chains. Hereby, the use of detailed marketing 
analysis tools, such as the commodity chain analysis and the partial equilibrium analysis 
or a combination of such tools, is very important to improve the effi ciency of the .supply 
chains. 
Accordingly, the Syrian national agricultural policy center conducted several sectoral 
studies concerned with this orientation such as wheat, o lives, and dairy and red meat 
products. However, the tools combination in these studies was not fully developed. Thus, 
in addition to the high economical importance of such studies, they function as an 
adequate database to assist the development of marketing studies conducted in the private 
sector. 
Consequently, I hope that this study represents a small contribution in this context 
because the sheep sector is one of the most important sectors in animal production 
regarding the supply of meat, milk, and foreign currency. 
Finally, more accurate studies need adequate inforrnation and specialized database. I 
recommend that this topic should be a major concern of all future studies and research. 
xv 
Abstract 
The sheep sector in Syria is considered as one of the most important sectors in animal 
production because it is the first source of meat, the second source of milk, and an export 
oriented sector. Therefore, the need has emerged to study its supply chain in order to 
identify its weaknesses and bottlenecks and make suggestions for improvement. 
Accordingly, the theoretical background of food marketing is briefly presented 
including the functions and tools used by analyzing the marketing process. Hereby, the 
focus is on the approaches used by analyzing the food chains from various perspectives. 
In this context, the major actors of the food system are overviewed, and the stages of the 
commodity chain analysis (CCA) are illustrated by the means of the Syrian sheep chains. 
As benchmark, international comparisons are conducted. However, because of the 
drawbacks of the CCA, a complementary section about benefit - cost analysis is added. In 
this section, the main aspects of multiple regression analysis, its problems, and its testing 
methods were included. Moreover, in brief, the various approaches included in the 
literature about the estimation of supply and demand were furnished highlighting the meat 
and milk sub-sectors. 
Consequently, the above-mentioned tools are applied to the Syrian sheep sector. Thus, 
the agents operating in the sheep meat and sheep milk chains, their economic behaviors, 
the changing structure, and their performance are depicted. Then, applications on sheep 
meat and sheep milk sub - sectors were conducted. In this context, the supply and demand 
of sheep meat and sheep milk were estimated; equilibrium price and quantity for sheep 
meat were determined; the effects of the equilibrium price on the agents' performance of 
the sheep meat chain were calculated; and a sensitivity analysis of the market equilibrium 
was made. 
As a result, a variety of bottlenecks in the chains were explored such as quality, 
transportation, farm-size, performance, and organization problems. 
Finally, recommendations were made to avoid the difficulties in the chains 
highlighting the establishment of an adequate marketing database and reorganization of 
the Syrian cooperative sector. 
Chapter I 
Introduction 
The geographical and demographic features of Syria make it important to concentrate 
on agricultural production. In this context, the area of the Syrian Arab Republic (SAR) is 
about 185,000 square kilometers (km2); the neighboring countries are Turkey on the north, 
Iraq on the east Jordan on the south, and Lebanon and the Mediterranean on the west; the 
climate in Syria is Mediterranean; winter is cool and rainy; summer is wam1; spring and 
autumn seasons have usual temperatures; the max imum rainfall occurs in December and 
January; the rain season begins in September and stops in May except for the coastal 
areas, where it extends till June; the population of Syria was about 17 million in 2001; the 
agricultural labor force is about 25.2% of the total labor force ; women constitute about 
32.2% of agricultural labor force. 
Consequently, agriculture, which is perfonned through the interaction among the 
private (75% of agricultural activities), cooperative, and public sectors, plays a dominant 
role in the economy for the following reasons: 
• It generates a high share of GDP (Gross Domestic Product). 
• lt is the main source for covering the increasing food demand of the population 
and of the food industry. 
• It supports the balance of payments and the export ability of the economy. 
• It is a main source of employment. 
Moreover, agricultural production consists of plant production and animal production. 
Therefore, the agricultural policies in Syria concentrated on both sub-sectors (plant and 
animal production). The application of these policies can be divided in two periods. The 
first period began in the 1970s and extended to the mid 1980s, in which the policies were 
production oriented in order to achieve food securi ty objectives. As a result, high levels of 
self-sufficiency in many food commodities have been achieved and agricultural exports 
have been boosted and diversified. The second stage began in the mid 1980s. This stage 
has been market oriented in order to adjust to globa l changes and to exploit the 
opportunities offered through free trade. The result of both pol icy orientations was an 
increasing share of agriculture in GDP as table 1.1 shows. 
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Table I. I : Gross domestic product by sectors in million Syrian pounds 
At 1995 fixed prices 1985 1990 1995 1997 
Total GDP 419,536 389,469 570,975 604,354 
Agricul ture 112,508 11 5,974 161 ,024 178,549 
Mining & Manufacturing 33,639 50,035 78,864 85,291 
Wholesale & Retail Trade 111 ,320 95,33 1 148,650 13 1,543 
Transport & communication 34,940 40,485 66,357 80,587 
Share of agriculture % 27 30 28 30 
At current prices 
Total GDP 83 ,225 268,328 570,975 728,794 
Agriculture 17, 172 75,897 161 ,024 188,673 
Mining & Manufacturing 12,812 54,674 78,864 168,154 
Who lesale & Retail Trade 18,509 60,875 148,650 145,082 
Transport & communication 8, 196 25,542 66,357 90,396 
Share of agriculture % 21 28 28 26 
Source: MAAR & NAPC 
Finally, both the increasing complexity of agricultural sector and its interrelations with 
the other sectors of the economy especia lly the industrial and trade sectors, and the 
ascending scarcity of domestic resources requ ire effective resource management practices 
and well developed coordination mechanisms starting from fann until the product reaches 
the final consumer (e.g., commodity chain, partial equilibrium analysis, and welfare 
analysis). This will help the firms to expand on their long run expansion path which in 
turns places the economy on its production possibility frontier. Therefore, this research is 
concerned with such analysis tools. 
1.1. Background and justification of the research 
Enhancing the potential of agricu ltural sector necessitates the development of its both 
sub-sectors (plant and animal production) . However, the possibilities of expanding plant 
production are limited because of the difficulties in acquiring additional cultivable land. 
Thus, the need has emerged to improve animal production horizontally and vertically in 
order to enhance efficiency, improve individual food consumption, and increase farm 
income especially in Albadia (Syrian steppe). Accordingly, the strategy of the Syrian 
government unti I 20 I 0 involves the following objectives to encourage animal production: 
• Expanding the production of vaccines, increasing vaccine production 5% annually up 
to 2005 to cover 50% of domestic consumption, and making surplus for export by 2010. 
Therefore, the Ministry of Agriculture (MAAR) is planning to establish a project to 
achieve this goal. 
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• Improving green fodder (forage) supply and olher fodder sources. 
• Developing the rural industry for animal products and enhancing the establishment of 
industrial firms for animal products as well as fo r fodder (feed) supply through 
providing credits. 
Following the above-mentioned objectives, the sheep industry will be enhanced 
because it is the first source of red meat and the second source of milk (after cattle) as 
table 1.2 shows. 
Table 1.2: Share of sheep meat and sheep milk 1999 
Animal production I 
Red meat 2 
Sheep meat 3=3/2 
Beef 4=4/2 
Milk 5 
Sheep milk 6=6/5 
Cattle milk 7=7/5 
Source: MAAR & NAPC 
Value of production 
Million Sp 
78,876.8 
48,283 .7 
43.820.0 
4,463 .7 
21 ,651.0 
3,515.0 
17,613.0 
Share in 
Gross agricultural production 
% 
33.84 
20.72 
90.70 
9.20 
9.29 
16.20 
8 1.40 
Consequently, the increase in sheep meat and sheep milk makes it necessary to study 
the current s ituation of marketing these products in order to identify the ex isting 
bottlenecks and make recommendations for a more effective production and marketing 
process. 
1.2. Tbesi objectives and expected output 
The purpose of this research is to analyze the current situation of the sheep sector 
(sheep meat and sheep milk) in order to identi fy the weaknesses and constraints in the 
supply chain and to make suggestions for improving the chain· s efficiency, taking into 
account the role to be played by both private and public agents. Accordingly, the expected 
output of the project can be: 
• Determining the actors operating in the sheep chain (sheep meat and sheep milk), 
describing the changes in their s tructure and behaviors, and conducting a comparison 
with international chains to the extent possible. 
• Estimating the supply and demand for sheep mea t and sheep milk. 
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• Simulating of policy options, conducting a sensitivity analysi s of the market 
equilibrium, and studying the impact on the chains. 
• Evaluating market information and the decision making process within the chains. 
• Making policy recommendations concerning institutional arrangements and reforming 
the marketing channels. 
• Defining the role of government especially m term of monitoring, regulating, and 
supplying marketing information. 
I .3. Organization of the thesis 
The thesis w ill be divided in 5 chapters, which can be considered as complementary 
and interlinked with each other's. 
In the first chapter, the study objectives and expected output will be presented after 
explaining the economic background and the justi fication of the project for the Syrian 
economy. 
The second chapter is dedicated to presenting the literature used to support the 
research. Thus, the following theoretical main topics will be discussed: 
• Defining food marketing taking into account the domestic, regional, international, and 
global aspects as well as the key player of the food system. 
• Explaining the marketing environment affecting food products including sheep meat 
and sheep milk considering the main applied policies such as agricultural production 
planning, pricing, inputs, cred its, investments, research and extension, rural 
development, marketing, and trade. 
• Presenting the internal coherence of sectoral pol icies. 
• Discuss ing the main organizational aspects of food marketing including the 
importance of market information, risk management, and effi ciency considerations. 
• Explaining the various approaches used by analyzing the marketing process such as 
the functional approach, the institutional approach, the behavioral systems approach, 
and the commodity chain analysis (CCA). 
• Discussing some welfare analysis aspects taking into account the theoretical aspects of 
multiple regression analysis and its problems, the estimation of supply and demand, 
and the impact of international trade. 
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The third chapter is concerned with the structure of the sheep sector taking into 
account the structure of its both sub-sectors: sheep meat and sheep milk. For both sectors 
the actors operating in the supply chain will be identified and the changes in the structure 
will be depicted. Moreover, a comparison between the chains as well as with international 
supply chains wi ll be conducted. 
The fourth chapter is dedicated to policy implications and simulations on the sheep 
sector such as supp ly and demand estimation, determination of the equilibrium price and 
its effects on the agents operating in the supply chains, and sensitiv ity analysis, in order to 
improve the performance of the agents operating in the chains. 
Finally, the fifth chapter will make suggestions to avoid bottlenecks in the cha1ns and 
to improve the overall performance of the sheep sector. 
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Chapter 2 
Literature Review 
This chapter is concerned with the basic theoretical concepts of food marketing, which 
are necessary for conducting food chain analysis in the following chapters. Moreover, 
general theoreti cal and international aspects of supply chain resear~h will be included. 
2.1. Food marketing defined 
Purcell (1979) defined marketing as the set of economic and behavioral activities that 
are involved in coordinating the various stages of economic activity from production to 
consumption. Thus, production is viewed as a part of an interrelated set of economic 
activities, and emphasis is placed on the marketing system as the means to coordinate 
production and consumer demand. Moreover, Kohls and Uhl (2002) defined food 
marketing as the performance of all business acti vi ties involved in the flow of food 
products and services from the point of initial agricultural production until they are in the 
hands of consumers. Consequently, according to Rama et al. (2001 ), marketing is used to 
generate voluntarily exchanges that satisfy the interested parties' objectives (producers, 
wholesalers, retai lers, and consumers) as well as to fill exchange gaps (separations) 
between producers and consumers. By bridging the market gaps, marketing generates 
benefit or value for the agents involved in the trading activities. Accordingly, both human 
needs and organizational needs can be met by four different utilities: form, place, time, 
and possession. 
Form utility 
lt is furni shed by the production of the commodity, the service, or the idea itself; for 
example, the packer who slaughters lambs and cuts them into sheep carcasses adds form 
utility; dairies that change raw milk into cheese and butter also add form utility. 
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Place utility 
It implies placing the product within the reach of the consumers; for example, 
wholesalers and retailers create place utili ty by transferring meat and dairy products from 
production to consumption areas. 
Time utility 
It implies providing the commodity whenever it is needed. Time utility is created 
when the timing and availability of the product is altered by marketing activities; for 
example, processors may store some of the meat products for later use; see, Kohls and 
Uhl (2002). 
Possession utility 
It provides the product within the means of the consumers; for example, advertising 
creates possession utility by assisting consumers in shopping for food and selecting 
various items for purchase. 
Accordingly, the objective of marketing is to have the right product at the right place, 
at the right time, for the right person. 
Consequently, the marketing system has three broad functions : a logistical function, 
an informational function, and a distribution function; see, Rama et al. (2001 ). These are 
crucial in determining how well the overall commodity chain operates, and in particular 
for food commodities, how effectively the marketing system contributes towards 
maintaining food security. 
The logistical function 
It can itself be sub-divided into three aspects: transformation over space, 
transformation over tlme, and processing. 
Tra11sformatio11 over space 
It is another way of saying that marketing systems transport food from point A where 
the food is in surplus, and as a result the price of the food commodity is low, to point B 
where the food commodity is scarce and the price is relatively high. 
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Tra11sformatio11 over time 01· storing a commodity 
This function is important because in most countries harvest of a specific commodity 
takes place over a relative short period, but the commodity is consumed throughout the 
year. 
Processing 
This function is crucial for value creation because processing creates more value 
added than raw commodities. 
The informational function 
Markets are the channels for the price signals, which harmonize supply and demand. If 
they don ' t function properly such as by state regulations, then information may not reach 
the appropriate agents. 
The distribution function 
Markets and the prices that arise from their opera tion are the basis for the distribution 
of benefits from production and from the exchange between producer, trader, processor 
and consumer. This di stribution role is one of the main reasons governments have been 
become involved in the marketing system; see, Rama et al. (200 1). 
In addition, according to Kohls and Uhl (2002), a market is an arena for organizing 
and facilitating business activiti es and for answering the basic economic questions: what 
to produce, how much to produce, how to produce, and how to distribute production. A 
market may be defined by (I) a location (for example, the Chicago market); (2) a product 
(for example, the sheep market); (3) a time (for example, the May beef market); or (4) an 
institutional level (for example, the wholesale food market) . Moreover, Pindyck and 
Rubinfeld (1998) defined an industry as a collection of suppliers operating in a particular 
market. Many industries may participate in a given market. For example, the food market 
includes suppliers from the beef, dairy, and grain industries, distributors providing 
services, manufacturers of packaged foods, restaurants selling prepared foods, and 
consumers. Accordingly, marketing can be national , international , and global. 
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National marketing (autarky) 
Product and marketing policies related to this type of marketing are confined to the 
internal market and export is placed next; see, Rama et al. (200 1 ). Consequently, sales on 
external markets are carried out only in the case of surplus that hardly can be absorbed. In 
this context, Bressler and King (1970) highlighted the important role of interregional trade 
because opening of trade between regions has the effect of bringing the combined demand 
of the regions to bear on the combined supply conditions. 
International marketing 
It relates to different markets by adapting to their specific requirements; it · means 
expanding the national marketing methodology to every external market or a group of 
markets; see, Rama et al. (2001). Here, the combined effect of excess supply and excess 
demand between the countries (assuming two countries case A and B) is the same as in 
interregional marketing. However, in highlight on Houck (1991), the velum~ of trade 
depends on the transportation costs and the other transacti on charges that may apply as 
goods are transferred from A to B. 
Global marketing 
It obliges the enterprise to meet the world as a global market; see, Rama et al. (2001 ). 
Therefore, the old borders are removed in favor of a new single one-the border of the 
world market, of the global village. Thus, global marketing aims at scale economies, 
quality and standardization of products, specialization, international divi sion of labor, 
more and better marketing infomiation, and establishing financial, production, and trade 
unions. 
Finally, each country has its specific food marketing system to move and transform 
products from producers to consumers. However, there are differences in the organization 
and conduct of market activities whether the countries are centrally planned or following 
the market economy. In this sequence, according to Kohls and Uh l (2002), it has often 
been observed that output, efficiency, and standard of living are higher in market 
economies, and transitions to market economies frequently produce dramatic increases in 
the economic performance of nations. As a result, most former command economies are 
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attempting to make a transition to the free market economy in order to increase 
productivity and to make rational investment dec isions; see, Gelb (1996). 
2.2. Marketing environment 
Purcell (1979) highl ighted that the marketing decision of the firms must always be 
made within the constraints imposed by the economic environment prevailing in the 
economy. Thus, the flex ib ili ty of the decision maker, the alternatives he can consider, the 
power to influence price or o ther terms of trade, and whether he has any discretionary 
power in the market place are a ll a direct function of the economic environment. Here, the 
economic environment will be defined as the set of macro policies which affect the 
marketing process from both supply and demand side as well as the policies to improve 
international competitiveness; see, KJ1an and Knight ( 1985). 
2.2.1. Agricultural planning policy 
The aims of central planning policies m Syria, which were mostly implemented 
through price support, have been achieving food security, providing the public fi rms with 
the required raw quantitjes, adequate utili zing of the scarce water resources, and the 
implementing of improved farm technologies. In this context, it is to differentiate between 
two stages of planning policies, which differ in objectives and are complementary to each 
other; see, NAPC (1999). 
The fi rst period ended in the mid 1980s, which had the following goa ls: 
• Achieving high self-sufficiency ratios in most commodities especiall y the strategic 
crops (wheat, barley, lentil, chick peas, sugar beet, cotton, and tobacco). Therefore, this 
stage was more production oriented. 
• Supporting the structural changes in agricultu re (infrastructure) such as agricultural 
road, irrigation water canals, dams, improved seed varieties, fertilizer use, 
mechanization and advanced irrigation methods, and the research and extension 
services. 
• Product diversification (cropping pattern or crop rotation). 
The second stage has begun after the mid 1980s with the fo llowing objectives: 
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• Relaxing central restrictions in order to adjust to global changes and to benefit from 
the opportunities offered through international trade. Thus, market orientation placed 
first and the planning activities are indicative in order to provide credits and inputs. 
• Supporting the use of advanced irrigation technologies in order to avoid the excessive 
use of the scarce water resources. Thus, central restrictions were imposed only in the 
case of excessive water use. There are also attempts to substitute those restrictions 
through adequate price policies. 
• Product di versification (branding and crop rotation). 
• Highlighting the principle of comparative advantage. 
Consequently, it is worth noting that the two stages have common characteristics: 
• Agricultural activities are performed privately. Thus, there is no government 
intervention in the way people produce. 
• The central restrictions are on govemorate (county) leveJ. Thus, farmers are free to 
exchange their production goals on individual basis. 
• There are no restrictions on animal production. Therefore, the fi gures are indicative 
for credits and scientific purposes . 
Moreover, according to UN (1995), in Syria the general cropping patterns, production, 
and the input utilization for agriculture (only strategic crops) are centrally planned. 
Accordingly, the planning activi ties are the result of the interactions among the farmers, 
the Ministry of Agriculture and Agrarian Reform, the Farmers ' Union, the Cooperative 
Agricultural Bank (CAB), and the Higher Agricultural Council (HAC). In this context, the 
annual p.lanning is dominant within the context of national five-year plans (indicative). 
Thus, after the figures of the desired planting for the major crops were fixed in 
corporation with the farmers and cooperatives in the village, the draft plan makes its way 
through the village, cooperative, province, and govem orate to the national level in order 
to construct the final plans. The final plans then will be passed down via the HAC, the 
Ministry of Agriculture and Agrarian Reform, and the Farmers' Union to various 
government departments and ul timately to the farmers. 
Consequently, the weather variations make the production planning difficult. 
Therefore, there are substantial adjustments in the plans, which were submitted at the 
beginning of the growing season. This is also a justification for some farmers to switch to 
other more profi table crops. 
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Finally, Rama et al. (2000) highlighted lhat the Syrian central planning process 
consists of two main instruments: production plan and investment plan (only for public 
sector). The obliga tions only concern strategic products, while for other products, fanners 
only receive indications or, for "minor crops'', their decisions are completely free. Thus, 
the main objective is the detennination of input and cash credit needs, which is the basis 
for issuing licensees to farmers. 
2.2.2. Pricing policy 
Rama et al. (200 l ) wrote: the importance of price polices in the marketing chains for 
meat and dairies results from their role in providing an efficient and well functioning 
supply chain when they function according to free market mechanism in order to 
reallocate resources, to distribute income, and to encourage investments and capital 
fonnation. Moreover, direct price policies, which nonnally lead to price distortion and 
social losses, propose increasing outputs, stabilizing prices and income, achieving self-
suffic.iency and food security, and generating or saving fo reign exchange. Consequently, 
Rama et al. (2000) highlighted that for animal products at fann level, only cow milk has 
an indicative price, which is paid by state dairies, while prices paid by private processors 
reflect production seasonality. Moreover, in practice, the price control is less strict 
especially for meat and dairy products. 
Moreover, Marion (1986) highlighted that the market price is the major means for the 
coordination of the exchange between the stages of the food system. The price also may 
be used as a bas is for other coordination mechanisms such as contracts. Thus, prices will 
be discovered according to the process by which buyers and sellers arrive at a specific 
price for a given lot of produce in a given location. In addition, Purcell (1979), and Kohls 
and Uhl (2002) mentioned six pricing methods from which the following pricing methods 
are important for the Syrian sheep sector: 
Individual, decentralized negotiations 
Here, buyers and sellers negotiate separately to establish the product pnce. This 
method is common in agriculture to di scover the fa rm gate price. Consequently, the 
resulting fairness of prices depends on the information, trading ski lls, and relative 
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bargaining power of negotiated parties. This method can be considered as the usual 
pricing method of the Syrian sheep sector. 
Organized, central markets 
Here, the location of price discovery shi fts from the farm gate to a central, often 
public, marketplace. Thus, because of the open outcry and public nature of these markets, 
they are said to be more transparent than other price discovery points. This means that the 
pricing machinery is more open and exposed to the participants; see, Kohls and Uhl 
(2002). For example, such markets in Syria can be Suk Alhals (markets for agricultural 
products including sheep products) in Damascus. 
Formula pricing 
Here, the price discovery is tied to some market reports. Jn this context, Ward (1988) 
explained two complex form ul a pricing models in the meat packing industry: o~e for fed 
cattle and the other for o ligopoly and oligopsony which take into account the effects of 
various prices and quality grades. In Syria, for example, such type of pricing is present in 
beef processing and dairies (fat content and moisture). 
2.2.3. Input, credit, and investment policy 
The dimensions of input policies in SAR are price level, delivery system, infomrntion 
flows, and the integration between plant and animal production with the objectives to 
adopt new technologies and to increase the production efficiency; see, Rama et al.(200 I) 
and UN (1995). Consequently, the main Syrian input policjes regarding animal 
production, which have an impact on the sheep sector, are fodder (forage and feed), 
vaccines, and veterinary services. 
Accordingly, The General Establ ishment for Fodder (GEF) was establi shed (law no. 
390/1974) to achieve the following objectives: 
• To supervise the current fodder (feed) firms and to assist the establishment of new 
fodder firms in order to cover the demand on all kinds of fodder. 
• To establish new storage fodder (feed) capacities in all governorates. 
• To market fodder domestically and internati onally. 
• To supervise the distribution of fodder. 
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• To improve the ready made fodder mixtures (feed). 
• To help the control of fodder quality. 
In addition, a central laboratory for fodder (forage and feed) analysis belongs to the 
Ministry of Agriculture was established in order to control the fodder quality. 
Moreover, the management of vaccines and vaccination is belonging to the MAAR 
because the private sector is currently unable to deliver such services. Other management 
practices of the government are the contro l of grazing areas in the Syrian steppe to 
improve the efficiency of green fodder (forage) use and the liberalization of fodder (feed) 
to encourage the entry of new private fodder firms to improve the competitive structure of 
the fodder industry (competition on equal footing between private and public firms). 
Jn addition to input policies, credit policy, as presented in Rama et al. (200 I), also has 
enormous impact on the sheep sector because it assists the acceleration of economic 
development and the improvement of farm income through realizing the following goals: 
• Increasing capital formation. 
• Maintaining the profitability of agricultural activity. 
• Increasing marketing efficiency. 
• Dealing with variable economic conditions and seasonali ty between costs and 
revenues . 
• Providing protection from bad natura l conditions. 
• Improving coordination of the marketing chain . 
• Improving integration between plant and animal production. 
Consequently, credits are provided in Syria to producers at low interest rate to comply 
with national production objectives and programs; see, Rama et al. (200 1) and UN (1995). 
They are provided in cash and in kind for short, medium, and long term. The interest rate 
varies between 4-7 .5 % according to period and sector (private, cooperative, public). The 
period of credit repayment is one year for short term, five years fo r medium term, and l 0 
years for long term. For example, short-tem1 credits are provided for animal fattening; 
medium-term credits are provided for machinery; and long-term credits are provided for 
establishment of livestock farms. In this context, the management of agricultural 
government 's credits is belonging to the CAB. Accordingly, tables 2.1 and 2.2 show the 
development of credits according to term and sectors. The tables show also that the 
highest share of credits is in the short term and for the private sector. 
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Investment policies also assist m strengthening the coordination of the marketing 
chains . However, to achieve efficient investment policies the government has not to invest 
in direct production activities, wruch can be performed by private sector investments. 
Thus, all public investments have to function as research centers to improve standards, 
product quality, and productivity. Accordingly, the Syrian government has issued the 
investment law number 1011991 , which is in continuous improvement, to promote private 
investments. Moreover, the investment plan of MAAR provides services that assist 
maintaining the integration between plant and animal production and the improvement of 
the supply chains. For example, this plan includes four investment projects which are 
concerned with rural development: development of southern areas, Ali Alali (project 
name) for the development o f fruit trees, development of coastal and middle areas, and 
Jabal Alhos (project name) in Aleppo. In corporation with the research and extension 
services, these projects conduct training courses especially for women regarding learning 
Arabic language and handicraft industry (especially dairy and texti le processing and 
improving processing quality). 
Moreover, According to Rama et al. (2000), the public investments in Syrian 
agricu lture are mostly oriented to create infrastructures, offer production support services, 
realize irrigation systems, etc. Consequently, the strong impact on the marketing chain 
will result from encouraging the private investments. 
Finally, improving the performance of the sheep sector requ1res continuing the 
privatization process, providing the services that improve the efficiency of the supply 
chain, and improving the coordinatio n among input, credit, and investment policies. Jn 
addition, the improvement of law no. 10/1991 effectiveness will strengthen the overall 
coordination of the various sub-sectors. Moreover, increasing the share of long-term 
credits will enhance the effectiveness of the sheep chain especially the performance of 
dairy activi ties and the use of advanced milking technologies. 
2.2.4. Research and extension policy 
Research and extension services are crucial for increasing the efficiency of the 
marketing chains because they generate and transfer new technologies to agricultural 
marketing activi ties; see, Rama et al. (200 I ) and Bottmley and Constant ( 1988). Their 
effectiveness relies on several factors: 
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• The forces selecting the required topics. 
• The institutions sharing in research and extension. 
• The resource allocation to research and extension acti vities. 
• The management of the research and extension results. 
• Priority setting and evaluation the impact of research and extention services. 
Accordingly, research and development results about the achievements in plant and 
animal science enhance economic growth, production, and productivity and solve to a 
great extent the problem of resource scarcity. The biotechnology achievements reinforce 
the changes in the structure of the supply chain to more integrated and coordinated 
activities to make optimal use of the advances in agricultural science; see, Der Wal and 
N ieuwhof (1989). 
Consequently, research and extension m Syria have played a crucial role in 
productivity growth and economic development. The results o f thi s success relied on the 
activities of several institutions. However, the coordination among these agents is still 
inadequate. Therefore, the government has establi shed the general organization for 
research, which coordinates all research activities in Syria. Accordingly, both activities 
(research and extension) wi ll play an important role in improving the efficiency of animal 
and plant production including to great extent the sheep sector activities (improved local 
sheep breeds and improved processing at farm level). 
Finally, more priori ty setting in scientific research, strengthening the marketing 
research and its coordination, and enhancing biotechnology research are needed in order 
to have effecti ve policies. Follow up programs for the effectiveness of the results of 
public research will be considered also as an important step for a better resource 
allocati on. 
2.2.5. Policy for rural development 
Policy for rural development can be considered as a basic element of the Syrian 
government farm policies to increase farm income and productivity. These policies are 
especiall y important fo r the farms concerned with animal production because of the 
processing activities on farm level. Thus, in addition to the government initiatives to 
increase the educational level of the ru ral population, the Ministry of Agriculture 
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(MAAR) in Syria gave a great attention to rural development issues in its strategic plan up 
to 2010 regarding developing and encouraging the rural industry. 
2.2.6. Marketing and trade policy 
According to Rama et al. (200 I), the main functions of Syrian marketing policies are 
assisting the transmission of price signals between producers and consumers as well as the 
transformation of commodities in form, space, and time in order to: 
• Provide protection for producers and consumers. 
• Stabilize or increase farm gate prices. 
• Maintain reasonable marketing margins. 
• Improve product quality and minimum standards. 
• Insure food securi ty. 
Consequently, Syrian marketing policies have the following objectives: 
• Covering the demand on basic food of the domestic market through domestic 
production and imports at reasonable prices to consumers. 
• Balancing the demand and supply in most agricultural commodities. 
• Realizing an export surplus through exporting what can be exported. 
• Matching imports with exports within the economy. 
• Encouraging the private marketing activities and their competition with the public 
sector on equal footing. 
In addition to marketing policies, trade policies play an important role in determining 
the structure and performance of the marketing chain. Trade will be beneficial for all 
countries because it leads to specialization of the countries in the products in which they 
have comparative advantages as well as to transition the traditional food system, which is 
production oriented, to a modem food system, which is market oriented. In this context, 
import and export policies constitute the main components of trade policies. 
Import policies 
Import policies in Syria emphasize the added role of private sector in ensuring the 
market efficiency. In addition to public sector, private sector is allowed to import animals 
and animal products such as sheep, powder milk, and ghee and butter, but financing of 
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imports should occur through expon earning. Consequently, when import occurs, a 
custom Lari ff and a unified tax should be paid. In this context, it is to highlight that Syrian 
government accelerates the liberalization of import; an important step in this direction 
was flouting the exchange rate. 
Export policies 
Export policy aims at making a positi ve balance of external trade and foreign 
exchange earning. Consequently, devalued exchange rate will lead to export promotion. In 
this context, Syrian export policies highlight the added role of private sector in export 
earning. Thus, the private sector is a llowed to export animals and animal products such as 
sheep, cheese, and butter in the context of export what could be exported. Jn addition, the 
exchange rate for export is currently liberalized. Therefore, there are recently no ex port 
restric tions; up to year 2000 a restriction was applied on export of local breed sheep 
(Awassi) in order to maintain the loca l genetic potential. 
2.2.7. Evaluation the internal coherence of sectoral policies 
Sectoral policies have done well to improve domestic animal production espec ially 
improving the productivity of local cows and sheep, decreasing of animal disease level , 
and integrating of plant and animal production. In this context, some indicators can be 
used to establish an adequate evaluation of the impact of sectoral policies on economic 
growth. Therefore, table 2.3 shows the growth rate of some indicators for the period 
1993/ 1999 to identify the impact of sectoral policies. Consequently, it can be seen that 
sectora l poli cies have positive impact on cattle and sheep sectors in comparison wi th the 
population growth rate. However, regarding the sheep sector, there are inefficiencies in 
the level of production, milk producti on per capita , and productiv ity in comparison to 
population growth. Therefore, there is a need to increase productivity and research 
activiti es in this direction. 
Finally, it can be concluded that there is coherence in sectoral policies, but it is not 
enough. Moreover, a general framework with more indicators is needed to evaluate the 
impact of sectoral policies more accurately. 
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Table 2.3 : Growth rate of some indicators for the period 1993-1 999 
Sector Number Number Milk Milk Productivi ty Meat Meat Population 
of of production production (Milk per 
heads heads per production/ capita 
per capita Number of 
% capita % % milked % % % 
% females) 
% 
Can le 5.55 2.59 7.47 4.45 -1.80 8.50 5.45 2.89 
Sheee 5.51 2.54 0.35 -2.47 2.39 11.47 8.34 
Source: NA PC 
2.3. Organizational aspects of the supply chain 
According to Kohls and Uhl (2002), there are several forces driving the organization 
and coordination of the food chain such as prices, contracts, and vertical integration as 
figure 2.1 shows. 
Sinl!le firm 
Farms Farms 
Farms 
Contract 
... Exchange 
Food Processors 
Food Processor~ Food Processors 
1 Exchange Contract Food Retailers 
Food Retailers Food Retailers 
Open Markets Contracting Vertical Integration 
Figure 2. I : Alternative forms of vertical coordination in the food system 
Consequently, some economists predict that if the price signals fail to effectively 
coordinate production with consumer preferences, then a non-price system of 
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coordination can be expected to evolve, or the industry will shrink and lose market share 
to competing animal proteins; see, USDA (2002). 
Accordingly, the trend of vertical coordination and concentration is spreading out 
globally in the international food chain. Lawrence and Hayenga highlighted the 
emergence of highly integrated or coordinated supply chains in the pork and beef industry 
in the U.S.; Zylbersztajn and Filho described the relationship between coordination and 
competitiveness in the Brazilian beef business, Farina and Machado explained the 
importance of the relationship between chain coordination and the high quality standards 
to meet the the requirements of the widespread demand and the modem retailing services 
in the Brazilian fresh fruit and vegetable chain, and Padula and Vieira verified tbai small 
companies of the Brazilian dairies prefer vertical integration; Kagerhuber and Visscher 
expected consolidation in the Dutch and German industries; Shadbolt and Oca reported 
that New Zealand lamb farmers should work in a less adversarial and more coordinated 
and integrated environment; Kularatne and Storey reported that beef producers in North 
America agreed that there was a need for increased cooperation both vertically and 
horizontally; see, Trienekens and Omta (2002); Trienekens and Zuubier (2000). 
Finally, the vertical coordination in the Syrian sheep sector is mostly driven by open 
market operations. However, there are attempts from the processing firms to use sheep 
milk in dairy production in order to export high quality products. In this case, the contract 
linkage is the prevailing form of integration. Thus, it is expected that the processing firms 
will increase their share of sheep milk consumption because of the strong market 
orientation especially for export. 
2.4. Market information 
Market infom1ation is a facilitating marketing function, and market intelligence is 
essential to a smooth, efficiently operating marketing system. Thus, accurate and timely 
market information facilitates marketing decisions, regulates the competitive market 
processes, and lubricates the marketing machinery; see, Kohls and Uhl (2002). Moreover, 
market information is the lifeblood of markets; it improves the decision making process 
and the operational efficiency in the food industry, and regulates product flows and prices 
in the food market. Accordingly, market information plays an important role both as a 
coordination mechanism and as a key issue in vertical coordination; see, Marion (1986). 
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Consequentl y, numerous private and public agencies are spec ializing in food 
marketing information and research. Hereby, the market information should ful fi ll several 
cri teria to be of maximum benefit for its users. Hence, information should be complete, 
comprehensive, accurate, trustworthy, relevant and in usable form, confidential, and 
timely. Moreover, it is desirable to have a balance of market info rmation at all levels of 
the food industry that each marketing agency can have equal access to all the information 
relevant to the bargainin g and marketing processes; see, Kohls and Uhl (2002). In this 
context, "An asset market is said to be efficient with respect to the information set if 
revealing that informa tion to all agents would not change equilibrium-asset prices or 
equilibrium-portfo lio hold ings"; see, Ki lmer and Armbruster (1987). 
Finally, regarding the Syrian sheep sector, the government tries to improve the quality 
of information combined with the use of infomiation technology. In this context, it will 
be efficient to make the information availab le for each stage of the supply chain taking 
into account the needed informa tion for the analysis of international trade and 
comparative and competitive advantage framework. 
2.5. Risk management 
According to Harwood (1999), risk is defined as an uncerta inty that affects an 
individual' s welfare, and is often associated with adversity and loss. It may involve the 
probabil ity of losing money, possible hann to human health, repercussions that affect 
resources, and other types of events that affect a person's welfare. Consequently, risk 
management includes choosing among alternatives to reduce the effects of risk. Thus, 
producers can reduce or avoid risk by enterprise diversification, vertical integration, 
contracting, and other poss ibilities. 
Enterprise diversification 
Diversification means the involvement in various activities in the same time in order 
lo balance the negative and positive effects of a project. For example, an investment in 
agricultural production can involve several crops or both crops and livestock. 
Consequently, in Syria, the enterprise diversifica tion is guaranteed through the crop 
rotation (winter and summer crops) and the nature of Syrian farmers who tend to have 
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several kinds of animals on the farm in addition to their special ized activity. For example, 
sheep farmers can have also chickens and goats on the farm. 
Vertical integration 
Traditionally, the farmi ng system has operated in an open production system 
(i ndependent from other stages of the marketing chain). However, the technological push 
and the sophisticated consumers new needs encouraged, enforced, or re inforced the 
vertical coordination (integration) between the stages of the supply chain so that one firm 
retains ownership contro l of a commodi ty across two or more levels of activity. Here, it is 
LO highlight the contract integrntion. Consequently, vertical integration is very weak in 
Syrian agricultural especially the sheep sector. 
Contracting 
ln general, producers prefer the increase in contracting because in additi on to 
managing risk, they determ ine their prices and profit level in advance, control costs, 
obtain finance in advance to run their production process, smooth out supply, and meet 
consumer demands for specific product attributes; see, Ahearn, Banker, and Donald 
(2003). Consequently, it can be distinguished among production contract, marketing 
contract, and forward contract. 
Production co11tract 
Production contracts typically give the contrac tor (the buyer of the commodi ty) 
considerabl e control over the production process; see, Harwood et al. (200 I). They 
usually include in detail the supplied inputs, the production quanti ty and quali ty of the 
product to deliver, and the grower compensation. For example, a broiler integrator 
(contractor) retains control over the producer chicks and the prescription of special 
management practices throu ghout the production cycle. This kind of contracting is very 
limited in Syria. 
Marketing co11tract 
Marketing contracts can be verbal or written agreements between a buyer and a 
producer to set a price and/or an out let for a commodity before harvest or before a 
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commodity ready to be marketed; see, Harwood et al. (2001 ). Here, the ownership and the 
management decisions remain with the producer. TI1is type of contracts represents the 
usual method of contracting in Syria especially by sheep producers. 
Forward contract 
A forward contract is an agreement to buy or sell an asset at a certain future time for a 
certain price. lt is traded in the over-the-counter market usually between two financial 
institutions or between a financial institution and one o f its clients. Consequently, over-
the-counter market is a telephone-and computer-linked network of dealers, who do not 
physically meet. Trades are done over the phone and are usually between two financial 
institutions or between a financial institution and one of its corporate c lients. This 
contract form is present by Syrian processing firms; see, Hull (2003). 
2.6. Efficiency consideration 
According to Kohls and Uhl (2000), the most frequently used measure of market 
perfonnance in the food industry is efficiency. Thus, improving the effi c iency level is the 
common target of farmers, food marketing finns, consumers, and society; higher level of 
efficiency means bener performance, whereas lower efficiency level denotes poor 
perfonnance. Consequently, food marketing can be considered as an input-output system. 
Inputs represent the resources in use (machinery, labor, energy, etc.) or the costs of the 
marketing process. Outputs are time, form, place, and the possession utiliti es or the results 
of the marketing process (production, revenues, value added, sales, e tc.). Thus, efficiency 
is the ratio of output to input. Effic ient markets max imize this ratio. In this context, the 
concepts of economic profit and economic value added are fundamental in the sectoral 
analysis. Profit is defined as the difference between the revenues (value of output) and the 
costs of all inputs (costs). The economic value added is the difference between the 
revenues and the value of tradable inputs (fertili zer, seeds, etc.); see, UN (1995). 
Moreover the economic importance of both measures was highlighted by Grant (2003) 
because they contribute to discovering the economic factors that lead to wealth creation 
and destruction among companies. In this context, Lawrence (2003) described the value 
added as one of the measures used to detennine the economic impact of agricultural 
sector. 
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Accordingly, for the current evaluation of the sheep chain, the following efficiency 
expression (indicators) in current private prices will be used: 
Ratio of revenues to costs 
The higher this ratio is, the better the performance is. 
Ratio of value added to costs 
The higher thi s ratio is, the better the performance is; hereby, the value added can be 
considered as an output measure because the domestic output can be measured either 
according to the expenditure approach, which measures the value of final sale or 
according to the cost approach, which measures the value added in producing final output. 
Moreover, these indicators can be used either to evaluate the same process by 
different scenarios or to compare the performance of various marketing activities. By 
comparing the outcomes of various activities, a benchmark should be used; for example, 
the opportunity cost of invested capital. The opportunity cost will be defined as the value 
of something in its next best alternative employment or the benefits forgone when a 
spec ific decision is made; see, Salvatore and Diulio (1996), Binger and Hoffman (! 998), 
and Nicholson (1998). In this context, Krager (2003) used the rate of return to long-term 
capital (risk free rate or pure interest rate without risk) to compare the profitability of all 
stages of the value chain in the Canadian agri-food system. Consequently, it is worth 
noting that the process is effici ent or inefficient only according to the calculated indicator. 
However, this does not mean that the overall efficiency is acceptable or not because the 
overall efficiency is a complex expression which should be evaluated according to many 
indicators that evaluate the process from various points of view in addition to other 
considerations. In this sequence, Klimer and Armbruster (1987) described the approaches 
used to eva luate the economic efficiency of food marketing systems and discussed various 
kinds of efficiencies. Two of these are production efficiency and global efficiency. 
Production efficiency 
"Productive efficiency requires that each firm produces in such a way as to place the 
economy on its production possibility frontier"; see, Kilmer and Armbruster (1987). 
Consequently, ·'An economy is said to exhibit productive efficiency if, within the 
limitations of technology and resources, there is no feasible way to increase the amount of 
produced output, holding fixed the current amount of inputs to production, or to decrease 
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the amount of inputs to production, holding fixed the current amount pf produced 
output"; see, Tesfatsion (2002). 
Global efficiency 
"A set of multiple interrelated assets markets is efficient if all markets adjust 
instantaneously and converge to a stable, general equilibrium allocation as a result of the 
random arrival of any new information". Thus, global efficiency is a relative concept that 
measures price dynamics; see, Kilmer and Armbruster (1987). 
Finally, according to Rama et al. (200 I) and Marion (1986), the structure of a certain 
industry can be evaluated according to the following indicators: 
I. Size of the industry or number and size of buyers and sellers, for example, in terms of: 
• Employment, 
• Value added: Return to factors+ taxes/subsidies+ profit/losses, 
• Shipment value and /or total sales; 
2. Number of establishments (plants, warehouses, stores, etc.); 
3. Dimension of plants/establishments/companies (it may be measured by dividing 
measure of size of the industry by number of plants I establishments I companies); 
4. Distribution of plants and companies by size; 
5. Ranking the firms by size and calculating any of the concentration ratios (CR4, CRS, 
etc.) taking into account the clustering of functions; 
6. Location of plants and companies; 
2.7. Approaches for analyzing the marketing process 
In this section, the focus is on the marketing system from viewpoint of the individual 
product. Consequently, the commodity system will be studied as a network. "Networks 
are looked upon as the total of actors within one industry and/or between related 
industries, which can potentially work together to add value to consumers"; see, Omta, 
Trienekens, and Beers (2002). Thus, network management can be conducted on various 
levels: industries, firms, relationship portfolios, and exchange relationships. Accordingly, 
a different organization of a chain or network leads to new requirements or new 
opportunities in the field of production, logistics, packaging, or storage. New technology, 
however, causes changes in the patterns and modes of transactions; see, Omta, 
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Trienekens, and Beers (200 I). In thi s context, chain and network techniques became an 
important management tool for the firms both nationally and globally for the following 
reasons: 
• They increase the responsiveness and flexibility of the firms , and optimize the abil ity 
to react to changes in consumer demand through the exchange of infonnation on stocks 
and product flows and optimization of these stocks and flows; 
• They promote the innovation process, optimize the fl ow of technical transformation, 
and improve market development. 
• They enable several firms to coordinate in a particular market in order to maximize 
the value chain for the participants as a whole and not for individual agents. 
Accordingly, based on Purcell (1979), Kohls and Uhl (2002), and Rama el al. (2001), 
the following approaches can be used to analyze the marketing system: 
The functional approach 
This approach provides the skeletal or vertical framework for a more in depth 
investigation of the marketing process. It breaks down the supply chain into functions 
such as exchange, buying, selling, processing, etc .. Thus, the study investigates the 
efficiency of the various economic functions performed by different institutions in order 
• To evaluate the marketing costs and their differences, and 
• To improve the performance of the marketing activities. 
The institutional approach 
This approach studies the institutions involved in the marketing process and their 
horizontal structure. It considers the nature, character, and role of the various marketing 
agencies such as wholesalers, retailers, processors, etc. in order to understand the 
specia lization process and its advantages. 
The behavioral systems approach 
This approach considers the functional and institutional structure of the marketing 
process, the changes in the chain organization, and the functional combinations in 
quantitative and financial form (flow quantities, va lue added) to determine the degree of 
responsiveness, fl ex ibili ty, and profitabili ty of the system. This approach can be 
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conducted in a simple form or a complicated consideration according to purpose. Here, 
the marketing process will be considered as an input-output system both as a whole and 
for each stage of the supply chain in order to calculate the successive value creation. 
Consequently, the first and second approach were combined to study the main actors 
operating in the Syrian marketing process in highlight on international agents, and the 
steps of the third approach will be illustrated by applying the commodity chain analysis to 
the Syrian sheep sector. 
2.7.1. The main actors of the marketing process 
The major participants in the marketing process of agricultural products are input 
suppliers, fam1ers, processors, traders, and end-users; see, Purcell (1979), Kobis and UhJ 
(2002), Rama et al. (2001 ), Rama et al. (2000), Trienekens and Omta (2002), and Kraker 
(2002). 
Input suppliers 
Input suppliers a re concerned with the delivery of farm's inputs such as seeds and 
seedl.ings, fertilizer, fodder (feed and forage), machines, etc .. Their economic performance 
is very important for a profitable and well functioning agriculture; see Halcrow (1984). 
Consequently, the main input suppliers in Syrian agriculture are the CAB, the general 
establishment for fodder, the general establishment for seeds, the general establishment 
for cattle, the general establishment for poultry, private input traders, private input 
processors and suppliers, and others. Here, it is worth mentioning that the role of the 
private sector regarding input supplies of animal production is increasing continuously. 
The public input supply, however, is limited and its role is declining in comparison to the 
development in private sector. Both sectors are competing on equal footing, which assists 
by improving the efficiency of the public sector. Thus, it can be said that the input supply 
concerning animal production is fu nctioning according to fi-ee market mechanism. 
Farming system 
Farming, according to Halcrow ( 1984), will be divided for the purpose of policy 
analysis into plant production (crops) and animal production (livestock). Thus, the 
agricultural sector with its both sub-sectors (plant and animal production) is responsible 
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for the production of agricultural commodities, including food commodities, for the 
population, the agro- industry, and for export. Accordingly, t1'e fam1s should supply a 
determined quantity of plant and animal products according to the quality needed and to 
their size so that the production of all farms should comply at least with the aggregate 
demand for agricultural products. This task can not be accomplished without coordination 
wjth the other sectors of the economy especially the industrial and trade sectors; see, 
Rama et al. (2001 ). Thus, the importance of efficient farming results from responsibility 
of agricultural sector for raw material delivery to the following stages of the food chain in 
order to be processed, distributed for fresh consumption, or exported. This means that 
inefficient fam1ing will lead to inefficient supply chain. 
Consequently, fam1ing in Syria is performed in small, middle, and large size fanns. 
However, the small size production is the dominant type (about 80% of cultivated area), 
which causes difficulties by benefiting from economies of scale, adopting new 
technologies, and achieving a balanced growth between anima l and plant production; see, 
NAPC (1999). However, in spite of the small farm size, agriculture has a comparative 
advantage in a variety of products especially animal products. Moreover, agricultural 
production is performed in 14 govemorates and in 5 ecological zones (sorting according 
to rainfall). In this context, tables 2.4 and 2.5 show the distribution of holdings, parcels, 
and areas by zones and govemorates in 1994 (last census). 
Table 2.4 : Distribution of holdings, parcels, and areas by zones of Syrian agriculture in 1994 
Item Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 
Number of holdings 302,288 125,51 7 34,682 28,036 70,373 
Number ofparcels 1,038,164 393,25 1 103,050 74,536 149,973 
Total cultivated area (ha) 1,418,531 1,650, 748 523,691 394,394 537,630 
Average holding size (ha) 5 13 15 14 8 
Average parcel size (ha) 4 5 5 4 
Source: NA PC 
Total 
560,896 
1,758,974 
4,525,264 
8 
3 
Accordingly, there are four types of farms in Syria: private, cooperative, state, and 
joint-venture farms. 
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Table 2.5: Distribution of holdings, parcels, and areas by govemorates of Syrian agriculture in 1994 
Govemorate Number of Number Total Cultivated Average size of Average size of 
Rural Damascus 
Damascus City 
Dara 
Al-Sweida 
Quneitra 
Homs 
Hama 
ldleb 
Aleppo 
Tartous 
Lattakia 
Hassakeh 
Al-Rakka 
Deir-ez-zor 
Source: NA PC 
]. Private/arms 
Holdings of Area Holding Parcel 
36,249 
6,606 
28,087 
22,013 
3,838 
45 ,254 
59,603 
52,757 
88,1 12 
57 ,378 
46,811 
52,043 
23,528 
38,617 
Parcels ha ha ha 
101 , 185 101 ,350 2.80 1.00 
14,426 17,037 2.58 1.18 
93,649 189, 105 6. 73 2.02 
88,518 148,069 6. 73 1.67 
13,390 12,365 3.22 0.92 
146,166 351 ,516 7.77 2.40 
185,738 386,706 6.49 2.08 
162, 186 279,961 5.3 1 1.73 
293,346 1,059,531 12.02 3.61 
276,395 103,535 1.80 0.37 
155,723 88,980 1.90 0.57 
92,518 943,442 18.13 10.20 
46,037 649,428 27.60 14.1 1 
89.697 194,24 1 5.03 2.17 
This kind of farms belongs to private individuals and includes a high share of scale 
economies. Private farms perform either specialized activities (plant production or animal 
production) or mixed activities (both plant and animal activities). They work according to 
the general plan and strategy of government for plant production (wheat, sugar beet, and 
cotton). 
2. Cooperatives 
The basis o f most farmers' cooperatives is achieving economies of scale and raising 
the bargaining power of farmers over the price and other conditions of sales of their 
products and of fam1 inputs; see, Rama et al. (200 I) and Marion ( 1986). Therefore, 
cooperati ves are directly relevant to market conduct in agricu lture because they enable 
their members to integrate around o ligopsony processors and may also influence 
oligopsonists' behavior by acting as yardsticks of competition; see, Johnson and Martin 
(1993) . Thus, cooperatives, as presented by Koh ls and Uhl (2002), enable farmers to 
achieve the following major objectives: 
• Improving the market coordination and the bargaining power of fanners, which 
enhances returns and increases efficiency. 
• Decreasing the marketing costs of both their input supplies and their products. 
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• Improving product and service quali ty or providing farmers with products and services 
otherwise not available. 
• Assisting farmers to move into supply, assembly, and processing markets. 
Consequently, Syrian cooperatives are different from the model known in western 
agriculture and in centrally planned economies. They have an essential role in the 
preparation and implementation of the national production plan and the provision of 
major farm inputs; see, Rama et al (2000). Moreover, they work according to the general 
plan and strategy of the government and the Farmers ' Union to achieve the following 
main objectives: 
• lmproving production and using modem farming technologies. 
• Organizing and managing credits and land cultivation 
• Subsidizing rural processing. 
• Managing their production activities and marketing agricu ltural products. 
Accordingly, Syrian cooperatives can be of fo llowing types: 
Multiple goal cooperatives 
They provide the fam1ers with the following services: 
• Providing agricultural inputs and credits. 
• Buying, storing, and marketing of agricultural crops. 
• Buying agricultural machinery and instruments. 
• Performing education and training activities and research. 
Specialized cooperatives 
They perform one kind of activi ty such as sheep keeping, cattle keeping, sheep 
fattening, cattle fattening, etc .. . 
Production cooperatives 
They perform one kind or several kinds of producti on. Their acti vities include plant 
production, cattle keeping, and fishery. 
Marketing cooperatives 
Their activities include fru it, vegetables, and animal products. 
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Consequently, table 2.6 illustrates the structure of cooperatives according to 
govemorates, their numbers, and their members. The table shows that the dominant types 
of cooperatives are multiple goal and animal keeping cooperatives. 
3. State farms 
The government manages them; all fixed assets and returns to factors of production 
belong to the government; labor gets wages. In this context, the General Establishment for 
Poultry and the General Establishment for Cattle represent the state farms. 
4. Joint ventures 
They were established according to the decree No. 1011986 to promote public-private 
joint ventures with up to 75% private capital and some control of the government on the 
company management and administration. Therefore, they have a more dynamic 
management than state companies; see, Rama el al. (2000). In this context, they have the 
task to reclaim land, which is not directly usable for farming, in order to expand 
hori zontally. Moreover, they perform mixed activities such as plant production, animal 
production, and processing. 
Processors 
Food processors are responsible for adding time, form, place, and possession utili ty to 
raw farm products. Their activities may include canning, freezing, dehydrating, 
separating, disassembling, etc. in order to prepare or transform the raw products to more 
convenient food. Moreover, the advances in food science and technology affected the 
entire marketing system to adapt to consumers new needs and/or to create new 
consumers' demands. These technological developments created incenti ves for a better 
coordination among fa rmers and processors through contracts or other arrangements to 
adjust to specific processing and consumer want. In additi on, biotechnological advances 
promise to change the nature of food production and processing; see, Kohls and Uhl 
(2002). Consequently, it can be distinguished among three levels of processing: family 
level, village (traditional) level, and large-sca le level; see Rama et al. (200 J ). 
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Family level 
This kind of processing provides great diet diversity. Meat preservation through 
drying, salting, smoking, and dairy products processing such as cheese, yogurt, butter, etc. 
are few examples of processing at family level. This kind of processing is private and very 
important for the sheep sector because a high share of sheep milk is processed on the 
farm. 
Village level 
Village based processing includes basic transformation of raw material, for which 
there is potentially a market. It can be done ind ividually or collectively and provides 
employment for millions of rural people and an additional income. In general, village 
based processing occurs when the raw material is perishable, can't be stored for a long 
time, and needs transportation over Jong distances; for example, fresh meat and milk in 
Albadia (Syrian steppe). Again, this kind of processing is private and crucial for the 
transformation of sheep milk. 
Large-scale level 
This kind of processing will be conducted m large cities where urban populations 
demand processed foods in large quantities or in rural communities where it offers the 
twin advantages of processing perishable crops and animal products; it is close to the 
sources of raw material and provides employment for rural people. Thus, large scale 
processing is an economically efficient and a highly mechanized process with high 
product capacities. Thi s kind of processing can be private and public. Public processing is 
usually inefficient because of the high production and management costs. Thus, the 
competition between both kinds of processing on equal footing will improve the 
efficiency of public firms. Moreover, this type of processing is currently from minor 
importance for the sheep sector. However, its role is increasing gradually. Jn this context, 
table 2.7 includes Syrian private food companies in I 999 and their production capacity. 
Accordingly, 1t can be concluded that number and capacity of meat and dairy companies 
are very small and limited compared to the production of meat and milk in Syria and to 
the food processing companies in the United States and Europe. 
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T bl 2 7 S . a e .ynan private ti d 00 . 1999 companies m 
Industry Number of companies Production 
capacity 
000 tons of 
raw material 
Number Of which established under law I 0/9 1 
Number Of which Of which 
hiring more having 
than 10 panial or 
employees total 
foreign 
capital 
Cereals 2,005 14 13 0 1,954 
Fruits and vegetables 40 14 13 2 424 
Meat and processed meat 18 I 1 I 19 
Dairy 32 9 7 4 ' 79 
Sugar and sweets 391 I I 0 134 
Oils, fats, and ammal foodstuffs 207 11 8 I 457 
Alcoholic beverages 76 1 0 0 28 
Non-alcoholic beverages 126 2 2 2 183 
Others 315 5 3 5 10,495 
Source: NAPC 
Traders 
Traders or middlemen (intermediaries), according to Kohl s and Uhl (2002) and Rama 
et al. (200 I), are individuals or businesses who specialize in performing the various 
marketing functions involved in the pu~chase and sa le of goods as they are moved from 
producers to consumers. Consequently, intermediates are important for the following two 
reasons: 
• Farmers and processors cannot deal directly with ul timate consumers. They are not 
capable of producing, packaging, shelvi ng, and selling to shoppers in stores at the 
same time. 
• The costs of intermediates might seem high, but without intermediates the costs of 
bringing buyers and sellers together would be even higher. 
In this context, Kohls and Uhl (2002) mentioned a variety of middlemen. However, in 
this research the focus is on the activities of wholesa ling and retailing and government 
institutions, which are classified under merchant middlemen. Merchant middlemen buy 
and sell for their own gain. Therefore, they take title to and own the products they handle. 
Moreover, they can be wholesalers, re tailers, and government institutions. 
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Wholesalers 
A wholesaler is a business unit that buys and resells merchandise to retailers and other 
merchants and /or industrial, institutional, and commercial users. In this context, exporters 
and importers are belonging to wholesaling activities. Moreover, wholesalers don't sell in 
significant amounts to ultimate consumers. Accordingly, a wholesaler conducts the 
fo llowing services: 
For his manufacturers or suppliers: 
• Providing a sales force to sell the goods to retailers and other buyers. 
• Communicating manufacturers advertising deal and plan. 
• Maintaining inventory, thus reducing the level of inventories suppliers have to carry. 
• Arranging or undertaking transportation. 
• Providing capital by paying cash or quick payments for goods. 
• Providing suppliers wi th market information they can not afford or are unable to 
obtain themselves. 
• Undertaking credit ri sk by granting credit to customers and absorbing any bad debts, 
thus relieving the supplier of this burden. 
• Assuming ri sk for the product by taking title. 
For his customers: 
• Buying goods the end market will desire and make them available to customers. 
• Maintaining inventory, thus reducing customers' costs . 
• Transporting goods to customers quickly. 
• Providing market infom1ation and business consuJting services. 
• Providing finance through granting credit to sma11 retailers. 
• Ordering goods of the types and in the quantities desired by the customers. 
Finally, Syrian wholesaling activities are numerous and small scale, and function 
according to open market operations. In the U.S. and Europe, however, the trend is to 
more concentrate, larger, more efficient, and more powerful wholesaling; see, Kohls and 
Uhl (2002), and Meulenberg ( 1993). 
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Retailers 
Retailing is a dynamic marketing activity with a large influynce on the economy. It 
attempts to satisfy the needs of consumers by purchasing and merchandising food 
products for final consumers; see, Kohls and Uhl (2002), and Rama et al. (200 1 ). 
Retailers have the following functions: 
For their suppliers: 
• Anticipating ultimate customer needs. 
• Providing inventory, storage, and transportation. 
• Financing inventories and breaking bulk. 
• Providing market information. 
• Assuming product risk. 
• Providing personal selling and advertising effort. 
For ultimate consumers: 
• Anticipating their product and service needs. 
• Providing product storage and delivery. 
• Breaking product bulk into acceptable size. 
• Providing credit. 
• Providing product and service information. 
• Assuming risk by giving guarantees and after sale service. 
Again, Syrian retailing consists of numerous middlemen competing with each others 
according to open market operations. In the U.S. and Europe, however, the establishment 
of larger and more powerful firms characterizes retailing; see, Meulenberg (1993), Marion 
et al. (1979), and Callahan and Zimmerman (2003). 
Public institutions 
They perfonn the functions of wholesaling and retailing. Most of them are large, but 
they are inefficient in compari son to private institutions because of the high management 
costs and the inflexibility in their marketing decision. Therefore, the government makes 
attempts to improve the management of these institutions and to concentrate their 
activities. 
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End-Users 
They can be consumers, by-product users, or rest of the world . End-users are very 
important to increase and improve the chain performance and efficiency. 
2.7.2. Scope of the commodity chain analysis (CCA) 
Within the realm of CNS, supply chains are considered to be composed of the actors 
in a business network who vertically work together to add value to customers; see, Omta, 
Trienekens, and Beers (2002). Therefore, supply chain management research focuses on 
value creation and the product flow throughout the chain from primary producer up to the 
consumer; see, Ibrahim (1995). Consequently, the commodity chain analysis (CCA) is an 
approach, based on systems analysis theory, to study the agents (e.g. farmers, processors, 
traders, etc) operating in the marketing channels of a certain commodity not in isolation 
but taking into account their linkages and interdependencies with other agents. In this 
context, it is to highlight that the analysis will be conducted taking into account a 
comparison between two periods. This means that two scenarios will be compared (a 
baseline scenario and a current scenario) to study the impact of changes in one variable or 
several variables on the agents ' outcome. Moreover, to explain the methodology of the 
CCA, its steps will be illustrated by applyi ng this technique to the sheep sector in Syria. 
Thus, the following stages are necessary to conduct the analysis: 
Drawing flow charts 
The charts required for the analysis are a diagram for the functional analysis and 
another for in/out commodities and flow percentages. Consequently, figures 2.2 and 2.3 
represent the functional analysis for sheep meat and sheep milk, respectively; figures 2.4 
and 2.5 show in/out commodities and flow percentages for sheep meat and sheep milk, 
respectively. 
Constructing basic data tables 
Tables 1-9 in Appendix A and I- 8 in Appendix B represent the major structure of the 
basic data needed for the sheep meat chain and sheep milk chain analysis, respectively. 
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Figure 2.2: Functional analysis of the Syrian sheep meat chain in 200 1 
I 
I 
•• 
40 
Input Suppliers 
• • • 
Private ector Cooperative Sector Sta te Centers 
I --------------1------ ----------------------J-------r----• 
O ther-product Users 
+ ,r 
Fresh Mi lk W holesa lers 
I 
~, + 
Traditional Processing 
i l 
Dairy Wholesalers 
'" + 
Dairy Retailers 
,, 
Exporters 
• 
Rest of the World 
1ir 1 .. ir 
I Consumers 
r Milk ~ Dairy Products --- - -----~ Other Products 
Note: Squares not balded are out of chain 
Figure 2 .3: Functional analys is of the Syrian sheep mi lk chain in 200 1 
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H EEP M EAT H A I 
ommodili c and Flow Percen111ges 2001 
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Figure 2.4: ln/out commodities and fl ow percenlages of the Syrian sheep meat chain in 2001 
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Figure 2.5: In/out commodities and flow percentages of the Syrian s heep milk chain jn 2001 
43 
Calculating the farming budgets 
Tables 10-12 in Appendix A and 9-12 in Appendix B show the key structure of the 
calculations needed for the farmi ng budgets. 
Constructing the coordination matrices 
There are three types of matrices: matrix of flow percentages, matrix of flow 
quantities, and matrix of prices; forms and contents of these matrices are furnished in 
Appendix A (tables 13 through 15) and Appendix B (tables 13 through 15). In this 
context, the matrix of flow percentages and matrix of flow quantities will be managed 
through the following fom1u las: 
Supply= Inflow from backward agents+(-) changes in stocks 
Utilization = Outflow to forward agents + auto-consumption (self-consumption) + 
wastages & losses +(-) changes in stocks 
Column total = Row total 
Column total = Domestic production (farmers)+ imports (rest of the world) 
Row total = Final consumption (end-users) + exports (rest of the world) + losses, 
wastages, and stock changes 
Calculating the budgets for non-farm agents 
The tables are depicted in Appendix A (tables 16a through 21 b) and in Appendix B 
(tables l 6a through 20b). 
Calculating a budget summary for tbe chain 
The summary tables are shown in Appendix A (table 22) and Appendix B (table 21 ). 
Calculating a summar)' table for the performance measures according to agent 
Table 23 in Appendix A and table 22 in Appendix B give an overview about the 
performance measures of sheep meat and sheep milk, respectively. 
Drawing the diagrams of the value creation 
Figure 2.6 represents the value added according to the agents of the sheep meat chain 
and figure 2.7 illustrates the value creation of the sheep milk chain. 
Importers 
Private ecto r 
3062 
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Figure 2.6: V alue added chain Of Syrian sheep meat in 200 I 
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Fig ure 2.7: Va lue added cha in of Syrian sheep mi lk in 2001 
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Analyzing the performance of the marketing chain 
lt will be conducted in chapter 3 and chapter 4. 
Finally, the commodity chain analysis often suffers from theoretical and practical 
constraints because it doesn ' t give the full impact of economic changes on the national 
economy and can not predict the agent 's behav ior on price changes. Therefore, connecting 
the CCA with partial equilibrium analysis (benefit - cost analysis) makes this tool more 
efficient. 
2.8. Benefit - cost analysis 
The aim of benefit - cost analysis is identifying people who will be helped and those 
who will be hurt and quantifying the effect on them. It tries to measure how and to what 
extent the well- being, welfare, and happiness of the various participants in a market are 
affected by government intervention; see, Helmberger (1999). Thus, the estimation of 
supply and demand and matching those together to find the equilibrium price and quantity 
are considered the first important step in the analysis. The second important task is to 
estimate the elastici ties of supply and demand in order to determine the supply and 
demand response. The third goal of the analysis is to identify supply and demand shifters 
and measure their impact. Finally, benefit - cost analysis can be used to conduct a 
sensitivity analysis of the market equilibrium under various assumptions. In this context, 
a multiple regression model is needed to estimate the supply and demand functions and to 
determine the impact of supply and demand shifters. 
2.8.1. Multiple r egression of time series 
Multiple regression analysis, in highlight on Salvatore (1982), Tamhane and Dunlop 
(2000), Wooldridge (2003), and Boal (2003), is used for testing hypotheses about the 
relationship between a dependent variable (Y,) and two or more independent variables Xki 
Consequently, the major two regression forms, which are important for our analysis, are 
the linear form and the exponential or logarithmic fom1. Thus, the multiple regression 
functions can be written as follows: 
linear form 
In (Y;) = ao + a1 * ln(X1i )+ az * In (X2i )+ . . . + ak * In (Xk1) + e, logarithmic form 
Where: 
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Y; - Dependent variable, X ki - Independent variable, e; - Error term, ak - Coefficients, 
ao - Intercept, In - Logarithm 
Here, it is to highlight that X - coefficients represent the elasticities by the logarithmic 
form. In this context, to estimate the regression coefficients Ordinary Least Squares (OLS) 
is used, which implies minimizing the sum of squares residuals. Hereby, Salvatore ( 1982), 
Tamhane and Dunlop (2000), and Wooldrige (2003) are good references concerning the 
coefficients' interpretation, the resulting problems and their correction (e.g., 
multicollinearity, autocorrelation, and heteroscedasticity), and testing procedures (e.g., F-
test, T-test, and P- values). 
2.8.2. Supply response 
The graphic presentation of a supply schedule is a supply curve. A supply schedule 
specifies the units of a good or service that a producer is willing to supply at alternative 
prices over a given period of time. Accordingly, a market supply curve is derived from 
each producer's supply curve by summing the units each producer is willing to supply at 
alternative prices. Consequently, the quantity supplied of a commodity depends on its 
price and several other factors. These other factors are called supply shifters. Supply 
shifters are: prices of competing commodities (Po), prices of inputs (Pw), prices of joint 
products (Pj) (e.g. wheat and straw, leather and meat etc.), technology (tech), institutions 
(inst) [extension services, transport facil ities, market places for inputs and outputs, 
regulations, etc.], and conditions of the natural environment (env). Thus, the supply 
function can be written as follows: 
Qs = f ( P (+), Po(-), Pw (-), P; (+),tech(+), inst (+), env (+)) 
Hence, applying the ceteris paribus principle, where ceteris paribus indicates that 
variables other than the price of the commodity are unchanged, the supply function can be 
written Qs = f (P). Consequently, the change in the quantity supplied represents a 
movement along the supply curve due to a change in the commodity price; see, Salvatore 
and Diulio (1996), Heady et al. (1961), and Giovanni (1 999). The change in supply, 
however, means that there is a shift in the supply curve. 
Moreover, according to Perali (1999), for this research the following approaches can 
be helpful for the estimation of supply: 
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Production function approach 
Heady et al. (196 1) highlighted that the production function is the foundation of 
supply. Consequently, Heady and Bhide (1983) presented several supply functions for 
cow milk and beef including the relationship among supply, output, and input prices. 
However, this approach can not be currently used because the information is not available 
for such calculations (lack in the database). 
System of equations and simultaneous equations approach 
Brown and Brandt (J 989) discussed a structural model of the beef industry in the 
United States, which consists of five behavioral equations and an identity. Another 
structural model was included in a study about the dynamics of supply and demand for 
New Zealand deer; see, Pearse, Ramaratnam, and Dake (2002). However, these 
approaches are also not applicable and require an improvement in the current database. 
Single equation approach 
The following models are important for the analysis of Syrian sheep meat and sheep 
milk: 
Nerlovian models of supply response 
Based on Perali (1999) and Nerlove (1958), it can be distingui shed among the 
following models : 
The general Nerlovia11 supply respo11se model 
qd1 = ao+ a, * Pei + a3 * Z, + U1 
Where: 
qd1 - The desired output (milk productivity or meat gain) in period t. 
P ci - A vector of relative prices including the price of the commodity itself, prices of 
competing products, and factor prices (with one of these prices chosen as 
numeraire). 
Z1 - A set of other exogenous shifters such as weather, U1 - Error term 
The reduced form Nerlovian supply response model 
q1 = bo + b, * P1.1 + b2 * q1.1 + b3 * q1.2 + b. * Z, + bs * Z,., + e1 
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The restricted Nerlovia11 supply respo11se model 
q, = c0 + c1 * P,.1 + C 2 * q,_1 + C 3 * q,_2 +et 
Where: 
q, - Output or productivity in period t, P,_ 1- Lagged price, q,_i, q,_ 1- Lagged quantities 
Z,_1 - Lagged supply shifters, e, - Error term 
Examples of livestock supply functions 
Cow milk 
Y, = b0 + b , * Pm, +bi * Pfg, + b3 * Z1 + b4 * Z2 + bs * Z3 
Where: 
Y, - Producti on of milk in million pounds in period t, Pm, - Price of milk in cents per 
hundredweight in period t, Pfg, - Price of feed grains, Z 1 - Number of Dairy Herd 
Improvement Associations operating on January 1, Z2 - Pasture cond ition as per cent of 
normal , Z3 - January l inventory of cows and heifers, two years old or over, in hundred 
thousand head , Z1, ~' and Z3 represent dairy cow numbers. 
In this context, in a later study, Nerlove related milk production to a defl ated lagged 
milk price and time, and successively added the variables milk production the previous 
year, total hay supply, supply of total concentrates, beef price, and hog price. Moreover, 
by estimating the supply, it should be distinguished between short run (fixed factors) and 
long run (variable factors) elasticity; see, Heady et al. (I 96 1 ), Perali (1999), Nerlove 
(1958), and Giovanni ( 1999). 
2.8.3. Demand estimation 
The demand schedule for an individual specifies the units of a good or service that the 
ind ividual is willing and able to purchase at alternative prices during a given period of 
time (jnverse relationship). Moreover, a market demand curve is a graphic presentation of 
a market demand schedule, which shows the quantities of a commodi ty that consumers 
are will ing and ab le to purchase during a period of time at various alternative prices, 
whil e ho lding constant everything else that affects demand (ceteris paribus); see, 
Salvatore (1996). Thus, demand shifters can be number of consumers (population), 
consumers' tastes money incomes, and the price of related commodities. Consequently, 
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consumers' behaviors can be analyzed by calculating the elasticity of demanp; see, Perali 
(1999). 
Moreover, static and dynamic demand models can be used to estimate the demand 
parameters by both the demand systems approach and the single equation approach; see, 
Heady et al. (l 961), Raunikar and Huang (1984), and Johnson, Hassan, and Green (1984). 
Static models 
According to static models, the consumer is assumed to adjust instantly to a new 
equilibrium when income or prices change. Thus, adjustments to habit formation and 
purchases of durable goods are ignored. 
Example: QD, = G * P, + B * X, + UD, 
Where: QD1 = quantity demanded, P1 = price of the commodity, X, = set of exogenous 
variables affecting demand, UD1 = disturbance term, and G, B = parameters. 
Dynamic models 
By these models, adjustments due to habit fonnation, purchases of durable goods, and 
persistence in consumption patterns will be taken into account through various 
considerations: 
1. Adding trend variables to the demand equations deri ved from static theory to account 
for changes in tastes and other socioeconomic fac tors. 
2. Adding lagged variables for consumption to consider the influence of past 
consumption behaviors on current consumption patterns. 
3. Adding lagged variables for prices and expenditure. 
Example: State adjustment model 
Q, = Ao+ A, * Q ,_, +Ai * DM, + A3 * M1_1 + ~ * DP,+ As * P1_1 + E, 
Where: Q, =Consumption in time t, Q,_, =Consumption in past period, D = Change, M = 
income, M,_1 = Income in past period, P1 = Price, P,_1 = Price in past period, E, = 
Disturbance term. 
Demand systems approach 
The microeconomic theory of consumer behavior postulates that a consumer's choice 
behavior can be described as deriving from utili ty maximization subject to a budget 
constraint. Consequently, the solution to this maximization problem is a system of 
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demand equations restricted to several homogeneity and aggregation conditions. 
Moreover, there are several approaches to solve thi s problem, the most important of 
which are the Linear Expenditure System (LES), the Almost Ideal Demand System 
(AIDS), and the Generalized Almost Ideal Demand System (GAIDS); see, Perali (1999), 
Raunikar and Huang (1984), Johnson, Hassan, and Green (1984), and Little (1985). Of 
course, thi s approach is the most accurate one. However, to adapt this approach, the 
database of the NAPC needs to be improved to enable the implementation of this 
procedure. 
Single equation approach 
By this approach, the demand functions will be estimated in a pragmatic fashion 
without recourse to economic theory. A typical situation, for instance, is to estimate from 
time series data the income and price elasticities for a commodity in a constant elasticity 
demand equation such as: 
lnQ, = a;+ Sum (E;J In P/ P) + Ey; * Jn Y/P + Sum (b;k * lnZk) 
Where: Q, = Quantity purchased of good i per capita, P;, P; = Prices of good i and of 
selected other commodities j which are close substitutes or complement, Y = Total 
expenditure per capita, P = Consumer price index, E,; = Direct and cross price elasticities, 
Ey; = Expenditure elasticity, Zk = Household characteristics, time (to account for steady 
changes in tastes, in the distribution of income, and in the quality of products), and other 
exogenous variables, b,k = Elasticities of demand with respect to Zk. 
Accordingly, the use of relative prices (P/ P) and real income (YIP) as exogenous 
variables makes the demand equations homogenous of degree zero in prices and income. 
This insures that there is no "money illusion" in demand in the sense that it is not affected 
by a proportional increase in all prices and income. Moreover, this approach is designed 
to answer policy questions that are specific to a particular commodity or commodity 
group. Hence, the aim of demand estimation in the research at hand is to determine the 
effects of equilibrium price and international trade on the participants of the Syrian sheep 
sector; see, Perali (1999), and Raunikar and Huang (1984). In addition, examples of the 
single equation approach can be the Engel ' s functions (table 2.8) and meat demand 
functions; see, Binger and Hoffman ( 1998), Perali (1999), Heady et al. (I 961 ), and Little 
(1985). 
Table 2.8: Engel's curves 
Engel 's curve 
Linear 
Double-logarithmic 
Semi-logarithmic 
Logarithmic rec iprocal 
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Mathematical formula 
q = a + b*y 
lnq = a + b*lny 
q = a + b*lny 
lnq = a - b/y 
2.8.4. Price determination model and international trade 
Income elasticity 
Ey = b*y/(a + b*y) 
Ey = b 
Ey = b/q = b/(a + b*lny) 
Ey = b/y = a -lnq 
There are three key behavioral components of the partial equilibrium trade model. 
These are the demand behavior of domestic consumers (marginal willingness to pay, or 
marginal benefit), the supply behavior of domestic producers, and the trading behavior of 
foreigners who are located in the rest of the world; see, Gaisford and Kerr (2001). 
Consequently, after the estimation of supply and demand, one goal of the research is 
to determine the equ ilibrium price by matching supply and demand in order to study the 
effect of the equilibrium situation on the agents operating in the particular chain (for 
example, sheep meat). Thus, the process of price determination is as follows: 
Qd = ao - a , * pd 
Q. = bo + b I * p s 
demand 
Supply 
By the equilibrium: Qd = Q, = Q, and Pd= P, = P where: Q =quantity, P = Price, and a 
and b = constants . Consequently, solving the supply and demand equations results in the 
following reduced form equations: 
P = (ao - bo)/(a, + b,) 
Q = (ao * b, + a , * bo)/(a 1 + b ,) 
Accordingly, the equilibrium conditions can be estimated at any level and then 
recalculated for any other level by adding or subtracting the marketing costs and margins. 
Hence, figure 2 .8 illustrates this process; see, Bressler and King (1970), and Key, 
Sadoulet, and Janvry (2000). 
Another goal of the study is to test the sensitivity of the market equilibrium according 
to various assumptions such as changes in prod uction and consumption in order to study 
the impact of these changes on the performance of the marketing channels. 
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Q 
Figure 2.8: Price formation at two stages in the marketing channels 
Moreover, the research is concerned with presenting the impact of international trade 
on the welfare of consumers and producers of the sheep meat chain regarding the 
reduction in tariff level because it is the single trade restriction on the sheep sector; see, 
Gaisford and Kerr (200 I). Consequently, the Syrian government reduced currently the 
tariff level for agricultural products; for example, by bees and pigs the reduction is from 
20% to 5%; by camels, cattle, donkeys, goats, horses, mules, and sheep the reductions is 
from 7% to 1 %. This will reduce the dead weight loss and improve the efficiency of 
agricultural sector including the sheep sector. 
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Chapter 3 
The Syrian Marketing Chain of Sheep 
Marion et al. ( 1979) wrote: 
Agricullu ra l economists have long been interested in vertical commodity systems: the 
array of finns, markets, rules, and arrangements involved in producing a commodity and 
moving it through to the point of consumption. Some refer to these vertical commodity 
systems as industries . We prefer the term sub-sector since industry is frequent ly used to 
refer to a group of firms involved in the same business at one stage in a commodity 
system (for example, the beef packing or food retailing industry). 
Accordingly, this chapter is dedicated to a description of the structure of the sheep 
sector in Syria taking into account the general theoretical background of dairy and meat 
marketing. Thus, the sector will be studied in its both sub-sectors: sheep milk and sheep 
meat. Moreover, fo llowing the synthetic presentation of the methodology followed in the 
marketing chain analysis (chapter 2), this chapter will develop the analysis of the 
marketing chains belonging to the sheep sector taking into account the following 
concepts: 
• Identification the different actors and presenting the main elements of their structure 
and their economic behavior. 
• Implication on margins of the different actors and their contribution to the added 
value. 
• Comparison between the performance of the sheep meat and sheep milk chains. 
3.1. Overview about the sheep busi11ess 
Sheep are not difficult animals to raise and more efficient than beef cattle in Syria in 
the conversion of forage to retail products. However, they require a higher level of 
management than beef cattle do. In this context, the initial investment required to begin a 
sheep enterprise is relatively low because expensive sheds and barns are not necessary. 
However, there are several factors to be considered before going into the sheep business 
such as: 
• The start with 20-50 heads of ewes and then increasing the herd m future years 
(suggestion fo r small enterprises). 
• The existence of two lambing seasons (fall and winter). 
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• The amount and kind of feed available, the availability of fences and buildings to 
protect and manage the flock, and predator control. 
• The type of sheep that wj)J work best under existing conditions. 
• Pasture management and drenching to control parasites. 
• Improvement of marketing alternatives through the working with other sheep 
producers. 
• Intelligence, experience, and good management skills in order to have a profitable 
enterprise. 
Consequently, it should be distinguished among several breeds of sheep according to 
the purpose (milk, meat, wool, etc.). For example, the American Jamb has mild flavor 
meat. Syrian sheep are also famous for their good quality milk, meat, and wool, and their 
high milk productivity. Syrian is famous for Awassi sheep keeping, which is mostly 
concentrated in Albadia (Syrian steppe); see, Carlson, Greaser, and Jones (1994). 
Accordingly, the following facts are documented about Awassi sheep; see, 
www.google.com (2003): 
The Awassi evolved as a nomadic sheep breed through centuries of natural and selective 
breeding to become the highest mi lk producing breed in the Middle East. The breed is of 
the Near Eastern Fat-tailed type. The average ewe has single lactations over 300 liters 
(650 pounds) per 210 day lactation and it is not uncommon for outstandi ng females to 
have 210 day lactations above 750 liters (1625 pounds). As a comparison the lactation of 
the average U.S. sheep breed is about 100-200 pounds per lactation. 
3.2. The actors of the sheep meat chain 
The importance of meat research for human consumption was highlighted in the 381h 
international conference of meat science in Clermont-Ferrand France; see, Carlson, 
Greaser, and Jones (1994). Consequently, the importance of Syrian sheep meat results 
from its position as the first source of meat for human consumption and as export-
oriented commodity. Hence, the need has emerged to study the marketing chain for sheep 
meat in order to identify the bottlenecks in the marketing chain. 
Consequently, sheep breeding is distributed in 14 govemorates (Hama and Ghab are 
included in one governorate; Assad Est and Rakka are included in one govemorate; 
G.A.D.E.B. and Deir-Ezzor are included in one govemorate) and 5 ecological zones. In 
this context, table 3.1 depicts the development of sheep meat production and its 
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distribution according to govemorate in 1999; figures 3.1 and 3.2 depict the development 
of sheep meat production and its distribution according to govemorates. Accordingly, it 
can be concluded that there was a steady decline in production until 1993, it has been a 
steady increase after 1993, and the production is mostly concentrated in Homs, Hama, 
Aleppo, Deir-Ezzor, and Hassaka. Moreover, according to the functional analysis in 
chapter 2 (figure 2.2), the following key players, which perform in a free market situation 
without any restrictions except for quality control, are included in the sheep meat chain: 
Input suppliers 
They are concerned with the delivery of farm inputs such as male lambs, credits, 
fertilizer, fodder concentrates, and veterinary services. Input suppliers in the sheep meat 
chain are the CAB, State Centers for Sheep Breeding, General Establishment for Fodder 
(GEF), MAAR, and the private and cooperative sector (included in farming). 
The CAB provides farmers with supported credits both in kind and financial; farmers 
have also other sources of credits when they wish to have more liquidity. 
The state Centers are considered research centers to develop Awassi breed (small 
share). They perform buying and selling activities according to free market mechanism 
(independent economic units). 
The GEF is responsible for the delivery of raw fodder (grain) and self- processed 
fodder concentrates (feed) to the farming system according to fodder demand and free 
market conditions. It competes with the private fodder processors on equal footing 
without any support. Therefore, its role is declining regarding the fodder supply compared 
to the private sector firms established according to the investment law J 0/1991. 
MAAR provides free veterinary services for farmers (extension, vaccination, and 
artificial insemination) because the private sector currently has not the ability and 
incentive to invest in such services. 
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Table 3.1: Development of Syrian sheep meat production and its dislribution according to govemorates in 1999 000 tons 
Year '° '° '° '° '° '° '° '° '° '° '° '° '° '° '° '° '° '° '° '° 0 "' w .... "' °' -..! 00 '° 
Sheep 
Meat 114 124 113 92. 1 120 131 143 148 154 177 
0 (I) 0 !:) 0 0 :t: :t: 0 Q: -l ~ > > '° 0 0 x -l 0 ~ ~ c: 3 9 0 9 :r " ~ " !:] ~ > "' el 
0 
< (\ ., ::l El ~ r;; ;::: "O I» c;· "' ~ " a: " ;., h "' " 0 ~ .,, 0.. I» b tn ., 3 I» 5· c: 0 ;><:' 0 [ ~· "' ; · m m ~ I» .., la. ~ 0 ., ... ;; 
1999 3.32 5.73 1.38 16.14 0.06 26.34 19.60 0.77 6.16 0.20 0.12 29.19 0.07 20.21 0.04 28.05 19.39 176.74 
% 1.88 3.24 0.78 9.13 0.03 14.90 11.09 0.44 3.48 0.11 0.07 16.51 0.04 l 1.44 0.02 15.87 I0.97 100.00 
Source: MAAR and NAPC 
Sheep meat production 
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Animal farming 
Fanning activities are currently managed by the private and cooperative sectors. 
The share of private sector in meat production mounted to 92.48% in 1999. Fattening 
(feeding) occurs in stalls; the private sector sell s 94.4 % of its live sheep (the rest is 
considered as home consumption and waste) to live animal wholesalers according to 
supply and demand conditions by open market operations; the private holding number is 
34,267 (1994 census). Here, it is worth mentioning that the average holding size between 
10-24 heads is dominant and it is tending to be smaller. This results in non-utilization of 
economies of scale. In this context, the government subsidizes the private sector with 
veterinary services, and the governmental planning of private farms is indicative for credit 
purposes (no restrictions); see, Rama et al. (2001 ). Moreover, it is worth noting that there 
are no exact statistics about holding number and size. 
The share of the cooperative sector in meat production reached 7.5% in 1999. Like 
the private sector, fattening occurs in stalls; the cooperative sector sells also 94.4 % of its 
live sheep to live animal wholesalers according to supply and demand conditions by open 
market operations and keeps some sheep for home-consumption; the cooperative holding 
number is 137,070 (1994 census). Here again, it is worth noting that the small size 
holding between 10-24 heads is dominant and it is tending to be smaller which leads to 
non-utilization of economies of scale. In this context, the government subsidizes the 
cooperative sector with veterinary services and the governmental plan is indicative 
(credits); however, the cooperative sector is affiliated to the General Farmers Union; see, 
Rama (200 I). Moreover, cooperatives can be specialized and non-specialized; therefore, 
table 3.2 shows numbers and members of sheep fattening specialized cooperatives and 
their share in total specialized cooperatives; fi gures 3.3 and 3.4 depict members and 
numbers of fattening specialized sheep cooperatives in comparison to total specialized 
cooperatives. Accordingly, it can be concluded that their numbers and members are very 
small compared to total specialized. 
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Table 3.2: SLrucrure of sheep fanening cooperatives according to govemaratcs in 1999 
Type of cooperative Total specialized Fanening specialized Share% 
Cooperatives Sheep cooperatives 
Governarate Numbers Members Numbers Members Numbers 
Damascus 320 84,564 5 488 1.56 
Aleppo 1,032 106,569 7 1,242 0.68 
Homs 627 82,527 34 1,094 5.42 
Hama 429 78,219 11 2,000 2.56 
Latakia 488 85,940 0 0 0.00 
ldleb 476 8 1,968 24 2,480 5.04 
Dcir-Ezzor 227 77,037 8 3,000 3.52 
Hassaka 632 90,612 3 500 0.47 
Rakka 413 69,936 92 0.24 
Sweida 172 40,773 0.00 
Dara 157 45,343 0.00 
Tartous 353 75,939 0.00 
Quneitra 69 13,2 12 0.00 
Total 5.395 932.639 93 10.896 1.72 
Source: MAAR & NAPC 
Comparison between total specialized cooperatives and fanening specialized sheep 
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Wholesalers 
They can perform the activities of live animal wholesalers, carcass wholesalers, 
importers, and exporters. Their size compared to developed countries is very small. 
Therefore, there are a large number of wholesalers who perform the same activity. Here, it 
is to highlight that there are no official statistics about their number. 
Live animal wholesalers 
Live animal wholesalers are specialized agents who purchase live sheep from private 
and cooperative sectors in current prices according to supply and demand conditions by 
open market operations. TI1ey slaughter 97 % of their live animals in private and public 
slaughterhouses and 3% will be so ld to exporters; carcasses will be fully sold ( I 00%) to 
carcass wholesalers in current prices; and the entire by-products (100%) will be sold to 
by-product users. Hereby, Ministry of Supply, Ministry of Local Management, and 
Ministry of Health control them regarding sanitary conditions. 
Carcass wholesalers 
Carcass wholesalers are specialized actors who buy sheep carcasses from live animal 
wholesalers and sell carcasses (I 00%) to carcass retailers in current prices according to 
demand and supply conditions by open market operations. Here again, Ministry of 
Supply, Ministry of Local Management, and Ministry of Health control them regarding 
sanitary conditions. Consequently, it is to highlight that the transportation of sheep 
carcasses is inadequate, and therefore, an improvement of transportation conditions (cool 
transportation and healthy transport) is needed. 
Importers 
They are specialized in this activity. Hence, they buy live sheep from the foreign 
market in current prices and sell those (I 00%) to li ve animal wholesalers in current prices 
by open market operations. Moreover, their role is limited to the small quantities imported 
from abroad and sold in the domestic market. Therefore, their influence on the chain 
performance is expected not to expand because of domestic consumers' preferences, 
which prefer domestic sheep meat. Jn this context, the share of imported sheep meat is 
0.095%. 
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Exporters 
They are specialized agents who buy live sheep from live animal wholesalers and 
export those (100%) to foreign market according to supply and demand conditions. 
Consequently, their impact on the chain is increasing due to the export-oriented chain. In 
this context, the share of exported sheep meat is 2.84%. 
Slaughterhouses 
Slaughterhouses are key actors in the chain. They can be private or public. Both kinds 
of slaughterhouses provide paid slaughter services. Public slaughterhouses played a great 
role in the past because they were responsible for slaughtering and distribution of sheep 
carcasses to retail markets and carcass retailers. Currently, private slaughterhouses 
compete strongly with public ones. Therefore, the public slaughterhouses work 
ineffi ciently and their role is declining dramatically regarding the slaughtering and 
distribution activities. Finally, M inistry of Health, MSIT, and Ministry of Local 
Management control the sanitary conditions; and more statistics are needed about these 
agents. 
Carcass retailers 
They buy sheep carcasses from carcass wholesalers in current prices and sell ready 
meat (100%) to consumers in current prices and by-products (100%) to meat by-product 
users (bones, etc.). Hereby, they perform their specialized activities either in their small 
shops or in organized central markets (Suk Al-Hal), which are controlled for sanitary 
conditions by Ministry of Supply and Minisoy of Health. Moreover, Syrian meat retailers 
are very small in nature compared to developed countries. Therefore, they are so many. 
Sometimes, they buy live sheep from live animal wholesalers in undetermined limited 
quantities and process sausage and hamburger. In addition, they sell the sheep meat in 
various forms and grades to consumers (with bones and without bones according to fat 
content). Again here, it is to highlight that the transportation conditions (cool 
transportation and healthy transport) of sheep carcasses are inadequate and need further 
improvement; and more statistics are needed about these agents. 
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End - users 
They are considered as very important agents to improve the performance of the chain. 
End-users involve farm by-product users, meat by-product users (bones, leather, etc.), rest 
of the world, and domestic consumers. 
Governmental institutions 
The governmental institutions involved in the sheep meat chain are the MAAR and 
its institution, MSIT and its institutions, Ministry of Economy and External Trade 
(MEET), and General Farmers Union (GFU) and its institutions. They have the task to 
improve the performance of the sheep meat chain. 
International Arrangements of the Meat chain 
Table 3.3 shows the share of some world sheep meat producers. Thus, it can be 
concluded that the major sheep meat producer is Australia including New Zealand; Syria 
has a reasonable share compared to the production of other countries; and the Syrian share 
1s mcreasing. 
Table 3.3: Share of so me world s heep meat oroducers Unit : ca rcass weil!ht 
Carcass Prod uc tion Share in prod uctio n 
Coun I.I)' Weight 1000 MT % 
kJda nimal 1999 2000 2001 1999 2000 2001 
World 16 7 ,448 7 ,624 7,532 
Austra lia 20 629 681 663 8.45 8.93 8.80 
New Zealand 18 517 539 562 6.94 7.07 7.46 
Europe 15 1,24 8 I ,246 1,141 16.76 16 .34 15 .15 
Asia 15 3,026 3 , I 11 3, l 15 40.63 40.81 4 1.36 
United Sta tes 30 112 107 l 03 1.50 1 .40 1.37 
France 18 132 133 135 1. 77 1.74 1.79 
Gem1a ny 20 44 45 44 0.59 0 .59 0.58 
United K.in~am 20 36 1 359 258 4.85 4.7 1 3 .43 
Turkey 16 3 13 313 3 13 4.20 4. 11 4.16 
Syria 18 177 184 195 2.38 2 .41 2.59 
So urce: FAO Production Yearbook 2001 
Consequently, some important strnctural changes in the international meat sector will 
be presented. 
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United States 
Kohls and Uhl (2002) desc ribed the structu ral changes in the American meat sub-
sec tor as a continuous process driven through decentralization, integration, specialization 
in cattl e feeding, the growth of supemrnrkets and chain stores, improved transportation, 
improved grading, improved market information, and improved product quali ty. 
Australia and New Zealand 
New Zealand lamb farmers' behaviors are expected to change from an adversarial 
market environment to more coordinated activities in order to improve the delivery to the 
costumers of the food supply chain. Moreover, the Activity - Based Costing (AB C) 
approach was applied to a series of representative farms in order to perfom1 adequate 
price setting for vertically coordinated participants. In addition, the Australian meat 
industry is characterized through high share of contracting and a great retail chains' 
power; see, Trienekens and Zuurbier (2000), and Hayenga et al.(2000). 
Others 
In Denmark, farm cooperatives dominate the enti re breeding, feed, slaughter, and 
distribution system and increase their share through mergers; Canadian marketing boards 
dominate and contracting and merger and acqu isition are features of the Canadian meat 
ind ustry; in Netherlands, food safety and control programs are introduced in the meat 
supply chain; in North America, beef producers agreed that there was a need for increased 
cooperation in the beef industry both vertically and horizontally; finally, increased 
consolida tion and competition are expected in the German and Dutch meal supply chain; 
see, Trienekens and Zuurbier (2000), and Hayenga et al.(2000). 
Maio finding: Concluding remarks r egarding the sheep meat chain 
In spite of the reasonable prices and the export abil ity of the Syrian sheep meat cha in, 
there are several opportunities to increase the efficiency of the supply chain compared 
with international supply chains and arrangements such as improving the marketing 
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information especially agents' based information, encouraging the reorganization of 
cooperatives and farm size, encouraging the processing activities to enter the industry in 
order to create additional value added, improving the quality of meat transportation, 
promoting more diversifi ed meat industry and more export orientation, and applying the 
Activity- Based Costing approach (ABC). Thus, adjustments to international market 
requirements will be made. Moreover, there are no restrictions on the sheep sector in 
Syria resulting from the planning activities. Consequently, the profitability of the sheep 
sector w i11 increase in the near future through the strong market orientation of the 
government for a11 the activities involved in the marketing of agricu1tural products. 
3.3. The actors of the sheep milk chain 
Syrian sheep mi1k is the second source of milk for human consumption after cattle 
milk. However, it is the main source in Albad ia. ln addition to sheep meat, it is considered 
a main nutritional source (especia11y animal protein) for humans in Syria. Moreover, 
sheep milk is a very sensitive and perishable product. Therefore, it wi11 be mostly 
transformed to other products such as ghee, butter, cheese, and yogurt to avoid waste. In 
this context, sheep milk production is performed in 14 govemorates. Consequently, table 
3.4 furni shes the development of sheep milk production and its derivatives according to 
governorates in 1999; figures 3.5, 3.6, 3.7, and 3.8 depict the distribution of sheep milk, 
milk derivatives, milk productivity, and milk productivity according to govemorates in 
1999, respectively. Accordingly, the following results can be concluded: 
• Increased fresh milk consumption. 
• Decreased milk productivity. 
• Differences in milk productivity among govemorates (highest in Lattakia and Tartous 
and lowest in Oeir-Ezzor). 
Moreover, according lo the functional analysis in chapter 2 (figure 2.3), the key 
players in the sheep milk chain are the input suppliers, animal fam1ing, wholesalers, 
retailers, end-users, and governmental institutions. These agents work in a competitive 
environment without any restrictions except for quality control. 
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Input suppliers 
They are responsible for the delivery of farm inputs such as female lambs, credits, 
fertilizer, raw fodder, and fodder concentrates. Therefore, the input suppliers in the sheep 
milk chain are the CAB, State Centers for Sheep Breeding, General Establishment for 
Fodder (GEF), MAAR, and the private and cooperative sector (included in farming). In 
this context, they have the same functions as in the sheep meat chain. 
Animal farming 
The private sector, the cooperative sector, and the state centers represent the 
production activities in the sheep milk chain. 
The private sector accounts for 26. 16 % of milk production. The number of its 
members is 34,267 (1994 census) and the average herd is between 10-24 heads. This 
means that the small holding size is dominant, which leads to non-utilization of 
economies of scales. Consequently, farmers keep the required milk quanti~ for self-
consumption and sell the fresh milk to fresh milk wholesalers (20.77%) and to traditional 
processing units (31.03%) at current prices according to supply and demand conditions by 
open market operations. Moreover, the private sector produces dairy products such as 
ghee, butter, cheese, yogurt, labneh, and others (labneh without fat and Kariesh). 
However, the production methods are inadequate regarding quality standards. Again, after 
keeping the required quantities of milk derivatives for human consumption, the farmers 
sell the processed products to consumers (53 .57% of cheese, 96.02% of butter, 96.02% of 
ghee, 92.91 % of yogurt, and 95.29% of labneh and others) and to dairy wholesalers 
(0.60%) at current prices. Here, it is worth noting that the government subsidizes the 
farmers wi th veterinary services, but it does not plan the production (i ndicative planning) 
and there are no accurate statistics about number of holdings and holding size. 
The cooperative sector accounts for 73.79% of milk production. The number of its 
members is I 37,070 (I 994 census) and the average herd is between I 0-24 heads. This 
small holding size leads to non-utilization of economies of scales. Consequently, some of 
the milk remains in the farm fo r self-consumption and the rest is sold to fresh milk 
wholesalers and traditional processing units at current prices (the same percentages as the 
private sector and the same conditions). Farmers produce also ghee, butter, cheese, yogurt, 
labneh, and others (labneh without fat and kariesh), but the production is inadequate. 
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Again, after keeping the required quantities for home consumption, the rest is sold to 
consumers and dairy wholesalers at current prices (the same percentages as private sector 
and the same conditions). Here also, the government subsidizes the cooperatives with 
veterinary services, but does not plan the production (indicative for credit purposes). 
However, there are affiliates with the General Farmers Union. Consequently, cooperatives 
can be specialized and non-specialized. Hence, table 3.5 shows the numbers and members 
of specialized animal keeping sheep cooperatives compared to total specialized; figures 
3.9 and 3.1 O depict the share of sheep specialized animal keeping cooperatives in total 
specialized cooperatives regarding numbers and members. 
Finally, the state centers account for 0.08% of milk production. They produce 
according to the plan of Ministry of Agriculture and function as research centers for 
sheep. Moreover, the productivity in these centers is low in comparison to both private 
and cooperative sectors. Consequently, there are l 0 centers, which are distributed in 
Albadia in the various govemorates. They sell 83% of the milk to fresh milk wholesalers 
at current prices; the rest remains for self-consumption after eliminating a certain 
percentage as waste. 
Wholesalers 
Wholesalers of the sheep milk chain perform the activities of fresh milk wholesalers, 
dairy wholesalers, and dairy exporters. Here, it is to highlight that the general economic 
conditions (economic environment) for both the wholesalers of the sheep milk chain and 
the sheep meat chain are alike. Moreover, they are very small compared to international 
wholesalers and there are no official statistics about their number. 
Fresh milk wholesalers 
Fresh milk wholesalers are specialized agents who buy mi lk from farming and sell 
0.6% of the milk to traditional processing units and 99.4% to dairy retailers at current 
prices by open market operations. Here, it is worth noting that the transportation of milk is 
inadequate because of the non-cool transportation and the small transportation containers. 
This will increase the microbiological capacity and decrease the processing ability. 
Moreover, milk production is widely scattered, which inconveniences milk collection. 
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Table 3.5: Share of animal keeping sheep cooperatives according to govemorates in 1999 
Kind of cooperative Total specialized Animal keeping Share% 
Cooperatives Sheep cooperatives 
Govemorate Numbers Members Numbers Members Numbers Members 
Damascus 320 84,564 10 1,522 3. 13 
Aleppo 1,032 107,063 78 6,7 11 7.56 
Homs 627 82,033 7 1 8,098 11.32 
Hama 429 78,218 8 5,485 1.86 
Latakkia 488 85,940 0 0 0.00 
ldleb 475 81 ,468 27 3,700 5.68 
Deir-ezzor 227 75,623 0 0 0.00 
Hassaka 632 104,485 60 9,529 9.49 
Rakka 413 69,936 73 8,604 17.68 
Sweida 172 40,773 33 4,872 19. 19 
Dara 156 45,289 44 7,747 28.21 
Tartous 353 75,939 0 0 0.00 
Quneitra 69 13,2 12 0 0 0.00 
Total 5,393 944,543 404 56,268 7.49 
Source: MAAR & NAPC 
Comparison between total specialized cooperatives and animal keeping sheep cooperatives 
Govemorate 
II Number of total specialized cooperatives • Number of animal keeping sheep cooperatives I 
"' ... ..,
.0 
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Figure 3 .9: Comparison between the numbers of total specialized cooperatives and the numbers o f 
animal keeping sheep cooperatives 
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Therefore, it is very important to transport the milk in big cooled containers and to collect 
the milk in collection centers. 
Dairy wholesalers 
Dairy wholesalers are specialized agents who purchase cheese from traditional 
processing units and ghee and butter from private and cooperative sectors at current prices 
by open market operations, and sell their products to dairy retailers (97.76% of cheese) 
and exporters (2.24% of cheese and I 00% ghee and butter) also at current prices by open 
market operations. 
Dairy exporters 
Dairy exporters are specialized m their activities; they purchase cheese, ghee, and 
butter from dairy wholesalers at current prices by open market operations and sell their 
products (100%) in the foreign markets at current prices. Consequently, it is expected that 
their role will increase because of the export-oriented chain . 
Traditional processing 
Traditional processing units can have a great role in preventing milk losses in the 
chain. They purchase fresh milk from fresh milk wholesalers, private sector, and 
cooperative sector at current prices by open market operations and sell 93.72% of their 
products to dairy wholesalers at current prices. Consequently, they produce only white 
cheese and are specialized in this activity. Here, it is worth mentioning that traditional 
processing is inadequate compared to the industrial one. It is also lacking in product 
diversifi cation, which results in poor performance. However, it has been recognized that 
high quality products can be produced. Therefore, realizing this objective requires 
strengthening the extension service and providing the rural industry with credits. 
Moreover, it is to highlight that there are no statistics about the number of traditional 
processing units. 
Consequently, after the increasing entry of the private sector in the dairy industry, 
some firms began to process sheep milk for export or to use it for quality improvement of 
other products. This tendency can be promoted to increase the efficiency of the sheep milk 
chain. 
7 1 
Dairy r etailers 
Dairy retailers are normally not specialized. However, a limited number of retai lers 
has been begun to specialize especially in big cities. Consequently, they buy milk from 
fresh milk wholesalers and dairy products from dairy wholesalers at current prices by 
open market operations and sell their products (100%) to consumers also at current prices. 
In this context, it is worth noting that statistics about their number are not available. 
Finally, they operate in the same economic environment governing the sheep meat 
retailers (large number of small retailers, competitive environment, no restrictions) and 
can be considered as minuscule compared to international retailers. 
End-users 
The end-users of the milk chain are domestic consumers and the rest of the world. 
Governmental institutions 
They are the same as in the sheep meat chain. However, these institutions play a more 
important role (especially quality control) than that of the sheep meat chain because milk 
and its derivatives are very sensitive to environmental changes and inefficiencies in one 
stage usually affect the performance of the other stages to a great ex tent; for example, a 
high microbiological capacity of milk at farm level leads to inadequate product at 
traditional processing level. Therefore, expanding the quality control to include farms will 
realize enormous improvement in the performance of the chain. 
International Arrangements of the Milk Chain 
Table 3.6 depicts the share of some sheep milk producing countries m world 
production. Accordingly, it is to conclude that the Syrian share of world production is 
increasing. Consequently, some structural changes in the supply chain of milk in the 
United States will be presented in order to make suggestions for improving the Syrian 
sheep milk chain; see, Kohls and Uhl (2002). 
United States 
There are enormous changes in the American dairy industry, which can be described 
as follows: 
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Table 3.6: Shm-e of some world Sieep mi lk producers 1999 - 200 I 
Production Share 
Country IOOO MT % 
1999 2000 2001 1999 2000 2001 
World 8,030 8,004 7 ,808 
Europe 2,825 2,885 2,828 35. 18 36.04 36 .22 
Asia 3,5 13 3,45 1 3,269 43 .75 43. 12 41.87 
France 244 247 250 3.04 3.09 3.20 
Turkey 785 785 785 9.78 9.8 1 10.05 
Syria 446 446 4 83 5.55 5.57 6.19 
Source: FAQ Production Yearbook 2001 
• Increasing technological changes and milk productivity. 
• Maintaining the important role of cooperatives in dairy marketing. 
• Shaping the modem dairy industry through integration and mergers. 
• Conducting of processing activities through food distributors. 
• Reducing the role of government in dairy pricing. 
• Improving the transportation and collection of milk. 
• Expanding the diversification of the industry. 
Main finding: Concluding remarks for the sheep milk chain 
Compared w1th international changes, the performance of the Syrian sheep milk chain 
can be substantially improved by adapting to international changes and to the needs of 
international markets. This can be achieved through the building of an adequate agent-
based data, transporting of milk in big cooled containers, collecting of m ilk in cool 
assembly centers, strengthening the extension services for an adequate and diversified 
processing, providing the rural industry with credits, and reorganizing the holding size 
and cooperatives. 
3.4. Comparison between the performances of the chains 
Adequate supply chain management leads to adequate performance of the actors 
operating in the chain. Thus, to compare the performance of the sheep meat chain with the 
performance of the sheep milk chain, input and output measures can be calculated. As 
representa6ve for input indicators, the costs were calculated both for the total chain and 
for each agent' s group . As representatives for output indicators, revenues, gross margin or 
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profit, and value added were calculated both for the total chain and for each agent's 
group. However, these measures were calculated in absolute values, which are not 
adequate for the compati son of both chains. Therefore, relative measures relating output 
to input were calculated to conduct the comparison. The data needed, the procedure 
followed by the calculations, and the resulting calculation sheets are available in detail in 
Appendix A and Appendix B. Here, only a brief summary will be presented . 
Consequently, table 3.7 summarizes the financial measures of the sheep meat chain taking 
into account two alternati ves; figure 3. I I compares the agents' share in value added of the 
sheep meat chain between two scenarios; table 3.8 represents the same measures for the 
sheep milk chain; figure 3. 12 depicts a comparison between the agents' share in value 
added of the sheep milk chain; table 3 .9 compares the relative measures of both chains; 
fi gure 3 .13 depicts the comparison among the agents' relative measures. In this context, it 
is to highlight that the calculations were done in baseline and current cells in order to 
make scenarios. Yet, both results (baseline and current) are similar. However, they will 
d iffer after evaluating different scenarios (chapter 4). Thus, according to these tables and 
figures, the major value creators of the sheep meat chain are live animal wholesalers, 
carcass wholesalers, and carcass retailers. In the sheep milk chain, however, the major 
value creators are the private and cooperative sectors. Moreover, assuming that the long-
run return rate to capita l is 9% (national return rate in Syria) and evaluating the 
performance according to the re lative measures (revenue/cost and value added/cost), the 
following conclusions can be made: 
1. Both chains are performing well; however, the performance of the milk chain is better 
than that of the meat chain. 
2. Poor performance in the sheep meat chain refers to the activities of carcass retailers 
and slaughterhouses. Therefore, there is a need to improve these activities. 
3. Poor performance in the sheep milk chain is related to fresh milk wholesalers. 
Therefore, an improvement of this activity is needed. 
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Chapter 4 
Policy Implications on the Syrian Sheep Sector 
The focus of this chapter is the determination of a partial equilibrium model inc luding 
the following components: 
• Estimating of supply and demand for sheep mea t taking into account the choice 
among various alternati ves. 
• Estimating the sheep meat equil ibrium price and its effects on the agents of the sheep 
meat chain. 
• Testing the sensitivity of the market equilibrium by the formation of various policy 
options. 
• Estimating of supply and demand for sheep milk 
4.J. Estimation of sheep meat supply 
T he data used in the supply estimation of sheep meat are time series statistics 
collected from the officia l records o f MAAR, NAPC, and Central Bureau of Stati stics 
(CBS). ln this context, in highlight on Nerlove models for supply response, the state 
adjustment model, Heady et al. (J 96 1 ). and others (see, chapter 2), the data should 
involve the major factors affecting the Syrian sheep meat supply including the sheep meat 
production, sheep meat wholesale price, fodder concentrate price, ra infall , and consumer 
price index. The prices of other red meat products (especially beef and pork) and of white 
meat (especially chicken) were ignored because of the ir absence or scarcity in sheep meat 
production areas. Accordingly, the production statistics (quantities and numbers) are 
annual census data collected by ra ndom sampling (Directorate of Statistics in MAAR) at 
Fann level and aggregated to govemorate and national level. Regard ing animal 
production, additional guidelines belonging to MAAR including growth rates, birth rates, 
stock changes, and etc. will be used; prices, however, are collected daily according to the 
periodical reports of Directorate of Economics and aggregated to weekly, monthly, 
quarterly, and annual data taking into account a we ighting procedure; rainfa lls a re also 
collected daily according to the periodica l reports of Directorate of Artificial Rainfa ll 
taking into account the various govemorates and ecological zones (rainfall s tations) and 
aggregated to governorate and national level; fi nally, consumer price indices are 
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published by CBS's offic ial statistics. In this context, the consumer price index was 
corrected taking into account the weights of the different base periods in order to 
calculate the deflated financial values to avoid money illusion . 
Accordingly, it is expected that the Syrian sheep meat supply will be effected by the 
lagged sheep meat production (q1.1), lagged sheep meat wholesale price (P •. 1), lagged 
fodder concentrate price (PF1•1), diffe rence in sheep herd between two successive periods 
(DN,), difference in sheep meat wholesale price between two successive periods (DP,), 
difference in fodder concentrate price between two successive periods (DPF,), and 
difference in rainfall between two successive periods (DR.). Consequently, the lagged 
sheep meat production can have a positive or negative impact on the production in the 
fo llowing year according to the environmenta l and economical conditions prevailing in 
previous year (Nerlove and farmers ' productio n dec ision in past year); lagged sheep meat 
who lesale price is positi vely related to the supply level because higher prices mean more 
benefit to producers (supply increase), whereas low prices lead to less profit (supply 
reduction); lagged fodder concentrate price, however, is negatively correlated with supply 
because fodder concentrate has a high share in production costs. Thus, high fodder prices 
lead to cost increase (less benefit) and as a result to production decrease, while low fodder 
prices have the inverse effects; difference in sheep herd has a positive relationship with 
supply level because big differences mean a high level of production, whereas small 
differences add less to the supply of sheep meat; differences in sheep meat who lesale 
prices and fodder concentrate prices are negatively rela ted to the supply level because big 
differences in prices mean instability, which discourages farmers, whereas, small price 
differences lead to stable marketing conditions, which encourage producers to supply 
more; moreover, rainfall is inversely related to production pattern because a good year 
encourages farmers to keep the flock, whereas a bad year enforces farmers to break down 
the herd. Thus, following this discussion, the supply model can be written as follows: 
Y s" = f ( q,., c+t-» P,., (+)• PF,.,<-» DN, <+» DP,<·» DPF, <-» DR, c-i) 
Where: Ys" = Fitted sheep meat supply. 
Consequently, table 4 .1 (page 81) shows alternative supply models for sheep meat and 
their hypothesis testing ( 1980-200 I). Accordingly, based on the criteria goodness of fit (R 
square), adj usted R square, T - Statistic (5% level), P-Value (all coeffic ients are 
statistically significant), au tocorrelation (no auto-correlation), and heteroskedasticity test 
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(homoskedastic), model 4 is the best alternative. Thus, the supply function of sheep meat 
will take the form: 
Ys/\ = 87.97 + 0.2932 * q,.1 + 0.0006 * P,.1 - 0.0052 * PF,.1 + 0.0072 * DN, - 0.00 11 * 
DP, 
In addition, the regression and testing results of the chosen model are presented in 
Appendix D. Moreover, from the supply equation above, it can be concluded that the 
signs and relative magnitude of the regression coefficients are as expected except rainfall 
and difference in fodder prices, which may need longer time series data or seasonal 
supply estimation models to assist their impact. Thus, a positive relationship is present 
among the sheep meat supply, lagged sheep meat production, lagged sheep meat 
wholesale price, and difference in sheep herd. A negative relationship, however, is 
present with the Jagged fodder concentrate price and the difference in sheep meat 
wholesale price. In this context, according to adj usted R square and R square, the 
equation explains 89.02 - 91.77 % of the total variations in sheep meat output (high 
degree) . The equation means also that I% increase in lagged sheep meat production, 
lagged sheep meat wholesale price, lagged fodder concentrate price, difference in sheep 
herd, and difference in sheep meat wholesale price leads to 0.2932 % increase, 0.0006 % 
increase, 0.0052 % decrease, 0.0072 increase, and 0.001 1 % decrease in the supply of 
sheep meat, respectively. These coeffic ients are all statistically significant at the 5% level 
(table 4.1 model 4). Hence, table 4.2 (page 83) summari zes the fitted sheep meat supply 
values taking into account the possibi lity of making scenarios when there are changes in 
the supply functions; figure 4.1 (page 84) depicts the linear sheep meat supply compared 
to sheep meat supply CP and actual sheep meat production; figure 4.2 (page 84) depicts 
the sheep meat supply in the baseline scenario to be used as benchmark, fi gure 4.3 (page 
84) shows the sheep meat supply in the current scenario to enable keeping truck on the 
changes in sheep meat supply; figure 4.4 (page 85) visualizes the inverse sheep meat 
supply in the baseline as a comparison benchmark, figure 4.5 (page 85) furni shes the 
inverse sheep meat supply in the current scenario to follow up the changes in supply. 
In this context, the average price elasticity of sheep meat supply is 0.2871 in the short 
run and 0.2873 in the long run. This means that the sheep meat supply is rigid to price 
changes in the short and long run . However, it is more elastic in the long run. 
81 
Table 4.1: Sunrrory for the canparison 31Tl<J18 various suooly cstllTlllliat rrodels 1980-2001 
Ma:lel I: Three variables linear 
Corntar• term 
Laggcd sheep meal prochx:ti oo 
Lagged sheep meal wholesale price 
La fcxlder rice 
Mcxlel 2: Four variables linear 
Constant term 
Lagged sheep meat prodoctioo 
Lagged sheep meat wholesale price 
Lagged fcxlder price 
Difference in sheen meat trice 
Male! 3: Four variables lo9'!1ithmic 
Constart term 
I.Jigged sheep meat prodtrtioo 
Uiggcd sheep meat wholcsal e price 
laggixl fa:lder price 
Difference in sheeo meal trice 
Mcxlel 4: F1-.e variables lmear 
Cornllllt term 
Lagged sheep meat prodtrtioo 
l..aggro sheep meat wholesale price 
Lagged fcxlder price 
Di fference in the number of sheep herd 
Difference in sh meat µice 
Ma:lel 5: Six variables linear 
Corntant Lenn 
Lagged sheep meat prodl.K:tioo 
Lagged sheep meat wholesale price 
I.Jigged fa:lder price 
Diffcrerx:e in the mrnberofsheep herd 
Difference in sheep meal µice 
Di ff erencc in fOdder rice 
Mcxlcl 6: Six variabl cs linear 
Corntart term 
l..aggo:I sheep meat prodtrtioo 
Lagged sheep meat wholcsal e price 
Lagged fodder price 
Difference in the mrnberofsheep herd 
Dilference in sheep meat µice 
Difference in rainfall 
Mcxlel 7: Seven variables linear 
Cornllllll tenn 
Lagged sheep meat prodtrtioo 
Lagged sheep meat wholesale price 
Lagged fodder price 
Difference in the mrnber of sheep herd 
Dilfcrcncc in sheep meat µice 
Difference in foddei- price 
Difference in ramfall 
Coefficicnl 
622 144 
0.4981 
0.0005 
-0.0064 
80.5 13815 
0.3956401 
0.0005074 
-0.0047 
-0.001053 
1.9522 
0.4057 
0. 17!0 
-0.0720 
-0.0327 
87.97 15 
0.2932 
0.0006 
-0.0052 
0.0072 
-0.00 11 
94.1749 
0.2483 
0.0007 
-0.0062 
0.0077 
-0.0012 
-0.007.8 
85.6485 
0.3 107 
0.0006 
-0.0055 
0.00@ 
-0.00 11 
0.0100 
94.3298 
0.2471 
0.0007 
-0.0062 
0.0078 
-0.0012 
-0.0029 
-0.0005 
Mcxlel 8: Four variables linear with expected \'Blues 
Corn tarl term 57.9264 
Expected sheep ircat production 0.5052 
Expected sheep m:at wholesale µice 0.0006 
Expected fockjer µice -0.0074 
Difference in ralllfall 0.0478 
Standard 
Error 
17.!Xl09 
0.1479 
0.0002 
0.0027 
18.8788 
0.1457 
0.0002 
0.0026 
0.0005 
0.5332 
0. 1474 
0.0771 
0.0586 
0.0124 
14.8894 
0. 11 76 
0.0001 
0.0021 
0.0021 
0.0004 
16.1069 
0.1258 
0.0002 
0.0023 
0.0022 
0.0004 
0.0028 
16.9752 
0.1330 
0.0001 
0.0022 
0.0024 
0.0005 
0.03 12 
19.5242 
0.1506 
0.0002 
0.0024 
0.0027 
0.0005 
0.003 1 
0.0334 
13.4196 
0.1048 
0.0001 
0.0023 
0.0290 
Source: Alihor calculauons acccrdmg to MAAR & NAPC data 
T 
Statistic 
3.4755 
3.3677 
2.8778 
-2.394 l 
4.2648 
2.7154 
2.950 1 
-1.79 11 
-l .W77 
3.6612 
2.7516 
2.21 86 
-1.2287 
-2.6332 
5.!Xl83 
2.4926 
4.5908 
-2.5569 
3.3625 
-2.7534 
5.8469 
1.9742 
4.(,()76 
-2.7444 
3.5082 
-2.8538 
-1.0071 
5.C»55 
2.3369 
4.4578 
-2.4514 
2.8012 
-2.3126 
0.32 10 
4.83 14 
1.6407 
4.4078 
-2.© 34 
2.9262 
-2.4569 
-0.9166 
-0.0154 
4.3166 
4.8208 
4.298 1 
-3.7.838 
1.6520 
p Multiple 
Value R 
0.0029 
0.0Cl37 09053 
0.0104 
0.07.85 
0.0006 
0.0 153 
0.0004 09250 
0.0922 
0.0630 
0.0021 
0.0142 
0.0413 0.9264 
0.2370 
0.0181 
0.00003 
0.02486 
0.00035 0.9580 
0.02190 
0.00427 
0.01479 
0.00004 
0.06843 
0.0004 1 
0.01582 0.9600 
0.00348 
0.01275 
033009 
0.0002 
0.0348 
0.0005 
0.07.80 09583 
0.0141 
0.0365 
0.7529 
0.0003 
0.1248 
0.0007 
0.0219 0.96()!) 
0.011 8 
0.07.88 
0.376 1 
0.9880 
0.0005 
0.0002 
0.0006 09401 
0.0047 
0.1180 
R Adjusted 
Square R 
SQUare 
0.8196 0.7878 
0.8556 0.8 195 
0.8582 0.8228 
0.91 77 0.8!Xl2 
0.9232 0.8!Xl3 
0.9183 0.8833 
0.9232 0.8819 
0.8839 0.8548 
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Table 4 I· Continued . .
Squared Durbin Durbin Wat.son reQui red Goldfeld- Ouant F- Test 
Residuals Watson dl I du F F 2 Calculated Calculated Required e 
Model I : lllree variables hnear 
Constant term 
Lagged sheep meat production 2216 207 1.026 1.669 0 .8750 6 
Lagged sheep meat wholesale price Reject Accept 
Lagged fodderprice Autocorrelation Homoskedasticity 
Model 2: Four variables linear 
Comtant term 
Lagged sheep meat production 
Lagged sheep meat wholesale price 1774 227 0.927 1.8 I 2 0.5414 9 
Lagged fodder price Inconclusive Accept 
Difference in sheen meat price HomoskedasticilY 
Model 3: Four variables logarithmic 
Constant term 
Lagged sheep meat production 
Lagged sheep meat wholesale price 2023 202 0.927 1.8 12 0 .5414 9 
Lagged fodder price Reject Accept 
Difference in sheeo meat crice Autocorrelation Homoskedasticitv 
Model 4 : Five variables linear 
Constant term 
Lagged sheep meat production 
Lagged sheep meat wholesale price 1012 1.987 0.829 1.964 J.6720 19 
Lagged fodder price Reject Accept 
Difference in the nwnber ofsheep herd Autocorrelation Homoskedasticity 
Difference in sheep meat price 
Model 5 : Six variables linear 
Constant term 
Lagged sheep meat production 
Lagged sheep meat wholesale price 
Lagged fodder price 943 1.755 0 .732 2124 2.9881 161.45 
Difference in the number of sheep herd Accept 
Difference in sheep meat price Inconclusive Homoskedasticity 
Difference in fodder price 
Model 6: Six variables linear 
Constant term 
Lagged sheep meat production 
Lagged sheep meat wholesale price 
Lagged fodder price 1004 2.028 0.732 2124 0 .5077 161.45 
Difference in the number of sheep herd Accept 
Difference in sheep meat price Inconclusive Homoskedasticity 
Difference in rainfall 
Model 7: Seven variables linear 
Constant term 
Lagged sheep meat production 
Lagged sheep meat wholesale price 
Lagged fodder price 943 1.7524 0.637 2290 
Difference in the number of sheep herd 
Difference in sheep me.at price inconclusive 
Difference in fodder price 
Difference in rainfall 
Model 8 : Four variables linear with exnP.<ted values 
Comtant term 
Expected sheep meat production 
Expected sheep meat wholesale price 1427 1.827 0 .927 1.812 3.4855 9.28 
Expected fodder price Reject Accept 
Difference in rainfall Autocorrelation Homoskedasticity 
Source: Author calculations according to MAAR & NAPC data 
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Finally, it seems that a single equation was used to estimate the sheep meat supply. In 
fact, however, a system of equations was used because other form ulas will be used to 
estimate animal production. 
Main finding 
More accurate data will enable the use of more advanced econometric methods by the 
estimation of sheep meat supply. Therefore, it is necessary to develop the current database 
in order to conduct more accurate supply analysis. 
4.2. Estjmation of sheep meat demand 
Before demand estimation of sheep meat an overv iew about consumers' behaviors and 
the behavioral relationship between expenditure and consumption will be presented taking 
into consideration Engel's functions. 
4.2.l. Consumers' behaviors and sheep meat Engel's curves 
Among the important aspects of consumption behavior that have attracted the 
attention of economists are consumer demand and Engel 's curves; see, Johnson, Hassan, 
and green (1984). Accordingly, Piggoh N.E. and Wright V. (1992) discussed the topics 
related to presence or absence of structural changes in meat demand, which are considered 
as critical issues to marketing decision making of red and white meat. Consequently, there 
are two theories. One theory postulates that preferences remained stable. The other 
alternative is based on the notion that consumers' preferences have changed. The reason 
for these changes is usually cited as consumers having increased dietary consciousness, 
wjth white meats being perceived to be healthier than red meat. Another reason is that 
changing lifestyles are causing consumers to demand more convenience or value-added to 
be associated with food products and poultry is seen to have more va lue-added potential. 
Therefore, it is apparent that non-price va riables such as variety, convenience, and 
promotion potentially are significant influences on meat demand. However, collecting 
time series data that measure such variables is not a simple task and is likely to be 
expensive in terms of resources and time. ln spi te of these difficultjes, such endeavors 
may further develop present thinking and lead to a better understanding of changing 
consumption patterns and the underlying forces . 
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In thi s context, the analysis of the behavioral relationship between per capita meat 
expenditure (sheep mea t) and per capita disposable income is a crucia l step . Thus, this 
relationship can be tested if it is re lated to economic theory (Engel ' s law) o r not. Engel s 
law stated:" The sma ller the family income, the greater the proportion of the income spent 
on food; or in other words, the larger the family income, the smaller the propo rtion of the 
income spent for food"; see, Fan (l 949). Consequently, table 4.3 (page 94) inc ludes the 
data needed to calculate the share of sheep meat expenditure in tota l expenditure; figure 
4.6 (page 94) depicts the share o f sheep meat expenditure in total expenditure, which 
confirms the income-expenditure theory; table 4.4 (page 95) includes the data for the 
calculation of Enge l' s curves and figure 4.7 (page 95-96) depic ts the linear, double-log, 
and semi-log forms of Enge l's curves. Accord ing ly, the average income e lasticity of 
demand is -0 .086 for the linear fom1, -0.0714 for the double-log form, and - 0.0720 for 
the semi -log form, which means that sheep meat is an inferior good. This findjng is 
justified because sheep production areas have an over-consumption of sheep meat. 
4.2.2. C hoice of sheep meat demand model 
Cashin Paul ( 199 l) presented a model to estimate the Austra lian demand for meat 
including fresh pork, beef, lamb, chicken, veal, ham, and bacon using a demand system 
approach; Ea Jes and Unnvehr ( 1992), and Wahl, Mittelhammer, and Hayes (1992) 
highlighted the use of an inverse demand system to determine the meat demand; Fan 
Shou-Ching (l 949) estimated the demand for lamb in the U nited States through the 
following equation: 
XS<tl = bo + b, *~(t) + bi *X1<1i + bJ *X31t> + b. *X1c1> + .... 
Where: X5(1)= Lamb retai l p.rice, X~t) = Annual per capita consumption of lamb (-), 
X11,J = Beef retail price (+), X3(t1 = Pork retail price(+), X 71,> = Disposable personal income 
per capita(+), b0 , b, =coefficients . 
From the equation above, it can be concluded that sheep mea t reta il price and annual 
per capita consumption are in versely re lated accordi ng to the la w of demand, which 
implies higher consumption rates at low prices and decreased consumption a t increasing 
prices and that a positive relationship exists among sheep meat retail price, prices of 
substitute commodities, and income per capita. Higher prices of substitute products and 
income lead to higher retail prices of sheep meat, and vise versa. 
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In Syria, however, pork, beef, and other meat prices can be ignored because of the 
absence or scarcity of these products in sheep production areas. In addition, Syrian 
consumers do not like to substitute sheep meat in their food with other kinds of meat (i.e., 
sheep meat is included in certain kinds of foods; beef also has its special foods). 
In this context, Syrian sheep meat consumption was calculated through the following 
formula according to the commodity balance of sheep meat : 
Consumption = Production + Imports - Exports 
Accordingly, the demand for sheep meat was estimated by six alternatives. The first 
two were conducted without any correction; the others were estimated with correction 
either by the difference method or by adding a trend component. Therefore, the estimated 
last four models can be considered as dynamic models. Hence, table 4.5 (page 97) 
includes the estimation and the statistical testing; in addition, more detailed calculations 
are included in Appendix D. Consequently, the best results were achieved by model 5 
(according to the measures goodness of fit and statistical tests), which is linear and 
includes consumption per capita, private expenditure per capita, and a time trend. 
Accordingly, the demand model for sheep meat will have the followi ng form: 
Pd'\= 709789.59 - 54124.5 1 * X 1, + 6.57 * X2, - 4927.45 * t 
Wbere: 
PdA,= Fitted price, X11 = Consumption per capita, X2,= Private expenditure per capita, 
t = time trend . 
Consequently, it can be concluded that an inverse relationship is present between 
sheep meat retail price (inverse demand) and both consumption per capita and time trend . 
A positive relationship, however, is prevai ling between sheep meat retail price and private 
expenditure per capita. This means that the signs and relative magnitude of regression 
coefficients coincide with the expectations. Moreover, from table 4.5 (page 97), it can be 
elicit that all coefficients are statically significant at the 5 % significance level and that 
96.88-97 .35% (R square and adj usted R square) of the variations in sheep meat retail 
price are explained through the demand equation. Thus, I% increase in consumption per 
capita leads to a decrease of the sheep meat retail price by 54124.5%, whereas I% 
increase in private expenditure per capita results in an increase of the sheep meat retail 
price by 6.57%; in this context, the time trend has a decreasing effect on the sheep meat 
retail price. ln addition, table 4.6 (page 99) includes the calculated demand in baseline 
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and current scenarios in order to make policy options (now both scenarios are similar); 
figure 4.8 (page 99) depicts the current Syrian inverse sheep meat demand in comparison 
with the actual data and ceteris paribus sheep meat demand; figure 4 .9 (page 100) depicts 
the CP alternatives (baseline and current). 
Hence, the price elasticity of demand is -0. 131599 in the short run and -0.131600987 
in the long run. This means that sheep meat demand is rigid to price changes both in the 
short and long run. However, in the long run the demand is slightly more elastic. 
Finally, the availability of the data is a necessary condition to make more accurate and 
expanded demand estimation. Thus, the database for animal production needs to be 
improved and expanded. 
4.3. Price determination model and sensitivity analysis 
Price will be determined through matching suppl y and demand. Accordingly, 
equilibrium price and quanti ty will be identified. To do this process, the demand function 
was recalculated to get the total demand in 000 tons (R square =0.995794, adjusted R 
square = 0.995052, t-statistic indicates that all coefficients are highly significant). 
Consequently, the total demand function has the fo llowing fo rm: 
q, = 114.847--0.0002 * P, + 0.0001 * y, + 3.3312 * t 
Where: q, = Total sheep meat demand, P, = sheep meat retail pnce, y, = private 
expenditure, and t = time lTend. 
From the above-mentioned model, it can be concluded that there is an inverse 
re lationship between sheep meat demand and sheep meat retail price. A positive 
re lationship, however, is prevailing among sheep meat demand, private expenditure, and 
time trend. In this contex t, the price elasticity of demand is - 0.08488 in the short run and 
- 0.08489 in the Jong run. 
Consequently, the fonnu las in 2.8.4 were applied. As a result, the equilibrium price 
was P* = 139023 S.p/ton (P* = 695 11 S.p/ton deflated) and the equilibrium quantity = 
154 thousand ton. However, after considering the marketing margins, the equilibrium 
price will be at retail level = J 56330 S.p/ton = 78 165 Sp/lon deflated, and at wholesale 
level = 121716 S.p/ton = 60858 Sp/ton defl ated. Hence, table 4.7 (page 101 ) includes the 
estimated supply and demand values and figure 4.10 (page l 01 ) depicts the equilibrium of 
sheep meat. Now, these equilibrium prices can be applied on the sheep meat chain to 
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s tudy their effects. Thus, applying the equilibrium prices on the sheep meat chain is 
presented in table 4 .8 (page 102) and figures 4.11 and 4.12 (page 102-103). Accordingly, 
the benefited activity is carcass re tailer and the losers are li ve animal wholesalers and 
carcass wholesalers. This a lso affected the share of the agents in value added. In this 
context, at retail level the price decreased from 278 S.p/kg to 230 S .p/kg (48 S .p/kg or 
17.3%); however, in the same time the price spread between carcass wholesaler and 
carcass retai ler increased from 76 S.p/kg to 80 S.p/kg (4 S.p/kg or 5.3%); therefore, the 
value added o f carcass retailers increased from 3 954.6 Mill.S.p to 7,770.9 Mill.S .p 
causing their share in value added to increase from 21.6% in the baseline scenario to 36% 
in the current scenario (equ ilibrium). Moreover, at live animal wholesaler level the price 
decreased from 139 S.p/kg to 12 1 S.p/kg (18 S.p/kg or I 2.9%) causing the agent ' s volume 
of value added and its share to decrease from 6,933 Mill.S.p (22.1 %) to 2,207.3 Mill S.p 
(10.2%); at carcass wholesaler level the price decreased from 202 S.p/kg to 150 S.p/kg 
(52 S.p or 25.7%) and the price spread from 63 S.p/kg to 29 S.p/kg caus ing the agent's 
value added and its share to decrease from 16,505.6 Mill .S.p( 52.5%) to 7,579.2 Mill.S.p 
(35. l %). Consequently, the share of the other agents in value added also changed as table 
4 .8 shows. Here, it is worth noting that only U1e trade level was considered. However, in 
prac tice nonnall y all prices move together in the same time that the price decrease wi ll be 
compensated through larger trade volume. Moreover, the export orientation and the 
globalization of the chain will lead to more reasonable prices that all agents will be better 
off. 
In addition, sensitivity analysis means reevaluation with the assumption that some 
negati ve or positive changes (or both) will occur. Negative changes could be cost 
increase, price decrease, production decrease, and etc. Positive changes could be cost 
decrease, price increase, production increase, and etc. Thus, table 4.9 (page l 04) includes 
various combinations of production (5%, l 0%, and 15%) and consumption (5%, 10%, and 
15%) increases scenarios and their effects on the equilibrium price; production increase 
can be achieved through supply side polices such as improved technology (biotechnology 
achievements such as embryo planting and high yielding breeds) and improved 
governmental services (veterinary services, artificial insemination, and reducing wastes 
and deaili rates); consumption can increase through demand side effects and po licies such 
as popu lation growth, income grovrth, and agreements with the European union. 
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Accordingly, figure 4.13 (page 104) depicts the sheep meat equilibrium in the 
base line and the current (5% production increase and 10% consumption increase 
simul taneously) scenarios. Applying this scenario caused the equilibrium price to increase 
fro m 69 51 l S.p (deflated) to 83,357 S.p (20% increase) . This in tum, will increase the 
equilibrium quanti ty (Figure 4 .13). F inally, from table 4.9, it can be concluded that 
enhancing the supply side and neglecting the demand side wil l cause a price decrease, 
whereas stimulating the demand side will bid up the price. Thus, a balanced growth of 
both sides will lead to an optimal value chain, which maximizes the benefit of all 
participants from viewpoint of the chain as a whole. 
4.4.Estimation of supply and demand for Syrian sheep milk 
T his section is concerned with a preliminary estimation of sheep milk supply and 
demand to be used as starting point for more accurate estimation. In this context, the data 
sources and sampling procedures are the same as sheep meat. 
Syrian sheep milk supply 
The guidelines presented m chapter 2 about supply estimation were practiced on 
Syrian sheep milk. Moreover, the regression results are presented in Appendix D. 
However, the results can be summari zed as fol lows: 
Y (' = I 02.96 - 0. 1675 * X, + 0.0531 *X2 + 0.011 O*X3 - 0.0 l 46*X. 
Where: 
Y,"' - Fitted sheep milk supply. 
X1- Lagged sheep milk production (-), SEb" = 0.098, t = -1.773 (insignificant ) 
SEb" - Standard error of X-coefficient, t - t statistic. 
X2 - N umber of milked sheep females(+), SEb" = 0.005, t = 11.441 (significant). 
XJ - Lagged sheep milk wholesa le price(+), SEb" = 0.004, t= 3.029 (significant). 
X. - Lagged fodder price(-), SEb"= 0.005, t = -3.055 (significant). 
From the equation above, it can be concluded that all coefficients are statistica lly 
significant at the level 5% of significance (coincide with the expected signs and 
magnitude) except lagged sheep milk production. These regression coefficients have the 
same interpretation as sheep meat supply and demand parameters. In this context, the 
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regression summary output includes the following parameters: Durbin Watson = 2.2 I 9 
(inconclusive), Goldfeld - Quant test = I (no heteroskedasticity), R square= 0.9464 (high 
degree of explanation), and Adjusted R square = 0.9331 (high degree of explanation). 
Hence, the linear specification was best fitted with the Syrian sheep milk supply. 
Consequently, the short run elasticity is 0. l 222(rigid) and the long nm elasticity is 0.1235 
(rigid); table 4.10 (page 105) includes the required data and the estimated sheep mi lk 
supply; figures 4.14 (page 105) depicts the comparison between Syrian sheep mi lk supply 
and production of sheep milk; figure 4.15 (page 106) depicts the sheep milk supply and 
its inverse. 
Finally, to conduct accurate supply estimation, the database for the Syrian livestock 
should be improved and expanded. Here, it is to highlight that a correction for the 
consumer price index was made. Then, all financial values were deflated with the 
consumer price index to avoid the impact of money illusion. 
yria n sheep milk demand 
The state adjustment model gave the best results in hjghlight on the existence of 
lagged prices relationships; see, Johnes, Purcell , and Mc Guirk (I 993). Consequently, the 
results of the estimation are shown in table 4 .11 (page I 07) and depicted in figures 4.16 
(page I 07), which compares sheep milk demand and consumption; figure 4. I 7 (page I 08) 
furnishes the Syrian sheep milk demand and its inverse. Moreover, the results can be 
summarized as follows (more detail s are included in Appendix D): 
Q/' = Bo"+ B1" * X1 + B2" * X2 + B3" * DX2 + B," * X3 + B5" * DX3 
Where: 
Q," - Demand of sheep milk. 
Bo" - intercept = 13 1.4853 (+), t = 2.355 1 (significant). 
B1" - Coefficient oflagged sheep milk consumption = 0.73 I 3 (+), t = 4.849 (significant). 
X 1 - Lagged sheep milk consumption. 
B2" - Coefficient of lagged sheep milk retail price = -0.01I9 (-), t = -4 .6344 (significant). 
X2 - Lagged sheep milk retail price. 
Bl" - Coefficient of the difference of retail prices for two successive periods= -0.0371 (-), 
t = -4.8895 (significant). 
DX2 - Difference ofretail prices between two successive periods. 
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B/' - Coefficient oflagged expenditure per capita = 0.0044 (+), t = 2.2026 (significant). 
X3- Lagged expenditure per capita. 
Bs" - Coefficient of the difference of expenditure per capita between two successive 
periods = 0.0376 (+), t = 11 .363 (significant). 
DX3- Difference of expenditure per capita between two successive periods. 
From the equation above, it can be concluded that all regression coefficients are 
statically significant at the 5% significance level. These coefficients have the same 
interpretation as the supply and demand coefficients of sheep meat and have the same 
signs and magnitude as expected. Moreover, the regression summary output includes the 
following parameters: R square = 0.9547 (high degree of explanation), adjusted R square 
= 0.9386 (high degree of explanation), Goldfeld - Quant F test (F = 0.78 < 9.28), which 
means accept hornoskedasticity, Durbin Watson (OW = di = 0.712< 1.593 < du= 1.991), 
which means that the test is inconclusive. 
Consequently, the price elasticity of demand is - 0. I 668 in the short run and - 0. I 689 
in the long run, which means that the demand is rigid both in the short and long run. 
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Table 4.3: DeEictin~ the relationsbiE between shee12 meat ex12enditure and total ex12enditure 1980-200 I 
Year Sheep Expenditure y/l 
Meat per 
Expenditure Capito 
Per capita 
y 
s12t12erson Sf2/~rson % 
1981 285.73 5,343.48 0.053 
1982 34 1.32 4,783.09 0.071 
1983 28 1.85 4,044.24 0 .070 
1984 282.48 3,760.30 0.075 
1985 3 11.51 4,032.48 0.077 
1986 413.23 5,375.20 0.077 
1987 547.24 5,945.07 0.092 
1988 877.50 7,348.62 0. 119 
1989 7 14.56 7,732.75 0.092 
1990 l,045.40 10,7 17.35 0.098 
1991 1,508.9 1 16,979.54 0.089 
1992 l,488. 17 17,487.84 0.085 
1993 1,801.40 18,758.91 0.096 
1994 1,727.69 18,476.71 0.094 
1995 1,488.28 17, 189.18 0.087 
1996 1,387.43 19,637.03 0.071 
1997 1,3 15.69 18,694.10 0.070 
1998 1,368.92 19,050.51 0.072 
1999 1,364.80 19,424.63 0.070 
2000 1,333.33 19,391.90 0.069 
2001 1,282.90 18,492.18 0.069 
Source: Author calculations according to MAAR & NAPC data 
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Table 4.4: Alternative fonns of Engel's curves of Syrian sheee meat 
Consumption Private Linear 
Per Expenditure Income 
Capita (Linear Engel's 
I Curve) 
k!lleerson Se/eerson k!lleerson 
13.00 5343 12.64 
12.95 4783 12.69 
12.93 4044 12.75 
12.81 4032 12.75 
12.S7 5375 12.64 
12.30 5945 12.59 
12.IS 7349 12.47 
12.I I 7733 12.44 
12.02 10717 12. 19 
I 1.79 16980 11 .67 
11.67 17488 11.63 
11.43 18759 11 .52 
11.61 17189 11 .66 
11.71 18694 11 .53 
11.70 19051 11.50 
11.53 19392 11.47 
10.95 18492 11 .55 
Source: Author calculations according to MAAR & NAPC data 
Figure 4.7: Panel A 
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Figure 4.7 : Panel B 
Double-log Engel curve for sheep meat (income demand) 
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Figure 4. 7: Panel C 
Semi-log Engel curve fo r s heep meat 
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Figure 4. 7:Altemat ive forms of Engel's curves o f Syrian sheep meat 
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Table 4.5: Su v.rious cX:rmrd estinn ion rrodels for she ma l 980-200 I 
Coefficient Standard T p Multiple R AdjJsted 
Error Staisti: Valli:! R Square R 
are 
MocX:I I: Two variables static l ine<I' without comction for autocorrelation 
Constant tenn 36 1440.35 16440332 2.1985 0.0412 
Consurrption per capita -2759235 12553.06 -2.1981 0.0413 0.9638 0.9289 0.9210 
4.53 1.14 3.9829 0.0009 
MocX:l 2: Two variables static logarithrricwithout correction fa a.itocorrelation 
Constant tenn 17.04 6.85 2.4876 0.0229 
Consurrption per capita -5.09 2.17 -23475 0.0305 0.9759 0.9525 0.9472 
0.73 0.17 4.4232 0.0003 
MocX:I 3: Three \Griables (static-dynarric) linear ca-ra:ted for autocorrelation 
Constant tenn 76758.85 38625.78 19872 0.0643 
Corrected lagged sheep nl!<lt retail price 0.88 0.08 111754 0.0000 
Corrected sheep rreat consurrµ ion per capita -25!X>6.06 13246.56 -1 .8923 0.0767 09825 0.9652 0.9587 
6.50 1.41 4.6145 0.0003 
l(JllPrithmic correct<rl for autoccrrel ct on 
Constart tenn 264 0.73 3.6073 0.0024 
Corrected lagged sheep rreat ret<il price 0.6 1 0.06 10.4361 0.0000 
Corrected sheep rml1 consurrp i:>n per capita -0.47 0.41 -1.1387 0.2716 09894 0.9788 0.9749 
Ccrrected Erivate ~nd i ture E!::r ca2ita 0.30 0.05 5.4836 0.0001 
MocX:l 5: Two variables dynamic I in ear with tirre trend 
Constant tenn 709789.59 122 147.80 5.8l()C) 0.0000 
Sheep nm consurrµion per capita -54124.51 9320.03 -5.8073 0.0000 
Priv<te expendture per capita 6.57 0.81 8.1059 0.0000 09867 0.9735 0.9688 
Tirretrend -4927.45 921 .72 -53459 0.0001 
MocX:I 6: 1\vo variables dynarric I 'thrric with tim: trend 
Constant tenn 23.18 6.54 3.5432 0.0025 
Sheep rrea cornurrµ ion per capita -7.88 222 -3.5422 0.0025 
Privae expendiure per capita 0.86 0.16 5.5488 0.0000 09823 0.9650 0.9588 
Tim: trend -0.04 0.02 -2.4647 0.0247 
Soun:e: Au thcr cal cu la ti on s acx:ord ing to MAAR & NAPC data 
98 
Table 4 5 ·Cort nue:l 
Sqwm:I D..rbn D.rlin 'Mtsorl rea.i ired 
Rcsrluals Wcllson di dJ 
c"2 Ollculated 
Moct!I I: T\\Q "3riables Slatic I ilea- \\ithou com:tion for au1cx:orrelarim 
Cois1art 1erm 
Cm&nµtim Jl!I" aipia 3.22E+09 0.5700 1.125 1.538 
Priva:e autcx:orrelarim 
Moci!I 2: T\\Q "3riables Slatic I "thnic witlvll correctim fa- a.itocarelation 
CoiSlarl term 
U5162 0.46486 1.125 1.538 
aulCXX>rrelatim 
Moci!I 3: Th.rec wiables (Slatic-cfynarric) lirear com:ted fer a.itocarelation 
Cmstart term 
Carectcd lamxJ sl-ccp rTEal rttlil price 
Carectcd shetp rmu C:OlliUJlllcn percapta l.42E+09 1937 0.9!>8 J.076 
t a R ·ect a.11cxxrn:lat:1on 
ruric looatithnic COrredo:l ror 31.tOCOTd a en 
Cmstart term 
Carectcd I~ sreep rTEa1 rttlil price 
Urnx:ted shetp rreu co11;tmµ i>n per capm 0.W0498 O.lm 0.9!>8 1.076 
autcx:orrelarim 
Mxi::I 5: T\\Q v.iriables d}11!1'Tic I near wi h tiJre trend 
CoiSlart term 
Sheep rrea cor&1nµ i>n per cap Ill 
l.2E-t-O'J I. 7695 1.026 J.(J69 Privet e expcndi 1.re per capra 
Tun: trend Rqect a.itcxxrn:lation 
CmSUlrlterm 
9ieep rrei corrunµ i>n per capra 
f>ri,g c expend a l.J'e per cap ta 
1im:trend 
thmc wnh tilll! trend 
0.380336 I .Cf79!> 
Source: Altha- ai rularicns accon:iirg to MA.AR & NAPC data 
1.026 I .fJ69 
lrconclusi \C 
G:>ldfcld- Cllart F- Test 
F F 
Ollc:Uated Rmui-ed 
9.6454 5.05 
haaosl<Edistici 
9.6454 5.05 
her e-osklxllstici 
6.300 6390 
6.300 6390 
3.04 5.05 
3.04 5.05 
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Table 4.6: Data ror tre estirretion of Syrian shxp rreat deman:l 1980.2001 
Year Sheep Cmsurrption Private In~ sli:ep Inverse steep 
meat demarrl 
CP Es:imated 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
I~ 
Meat Per Expen:liture meat OOman:I 
Retail Capita ~ Es:imated 
Price Capita Curent 
on k S n on on S on on 
21,979.00 13.00 5,343.48 1.00 36,336.37 36,336.37 34, 113.39 34,113.39 
26,35200 12.95 4,783.09 200 30,3 12.59 30,312.59 36,697.37 36,697.37 
2 1,798.00 12.93 4,04414 3.00 21 ,737.52 21,737.52 37,902.10 37,902.10 
21,898.00 12.9:> 3,76030 4.00 16,569.05 16,5(f).05 39,525.84 39,525.84 
24,318.00 12.81 4,032.48 5.00 18,300.35 18,300.35 44,397.05 44,397.05 
32,886.00 12.57 5,37510 6.00 35,427.95 35,427.95 57,633.92 57,633.92 
44,491.00 12.30 5,945.07 7.00 48,600.70 48,600.70 72,000.55 72,000.55 
72,22200 12. 15 7,348.62 s.oo 61,018.64 61 ,0 18.64 ro, 119.23 ro,1 19.23 
59,006.00 12.1 1 7,732.75 9.00 60,778.9 1 00,778.91 82,284.2 1 82,284.21 
86,97200 12.02 10,71735 J0.00 80,323.81 00,323.81 87,155.41 87,155.41 
1991 127,98200 11.79 16,97954 11.00 128,971.47 128,971.47 99,604.05 99,604.05 
1992 
1993 
1994 
1995 
127,521.00 11.67 17,487.84 1200 133,877.16 133,877. 16 1~,0J8.99 I ~.008.99 
157,603.00 I 1.43 18,758.91 13.00 150,287.22 150,287.22 119,008.87 119,008.87 
150,365.00 11 .49 18,476.71 14.00 140,258.98 140,258.98 115,841.40 115,841.40 
128,214.00 11.61 17,189.18 15.00 120,500.83 120,500.83 lOJ,466.46 100,466.46 
1996 118,929.00 11.67 19,637.03 1600 128,497.94 128,497.94 1~.314.~ 1~.31 4.9:> 
1997 112,361.00 I 1.71 18,694.10 17.00 115,025.25 115,025.25 lffi,962.29 103,962.29 
1998 
1999 
2000 
11 6,98200 11.70 19,05051 18.00 112,844.57 112,844.57 104,368.41 104,368.41 
11 6,997.00 I 1.67 19,424.63 19.00 112,362.21 112,362.21 l ~,356.49 l~.356.49 
11 5,640.00 11.53 19,39190 2QOO 114,539.78 114,539.78 113,676.42 113,676.42 
2001 117,160.00 10.95 18,492.18 21.00 135,095.70 135,095.70 1 45 ,~8.61 145.~8.61 
Swrce: Au.hor calculation accord~ to MAAR & NAPC data 
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Figure 4.9: Panel A 
Syrian inverse sheep meat demand CP 
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Figure 4.9: Panel 8 
Syri an inverse sheep meat demand in the current scenario 
0 
0 
"" 0 
0 
Quantity kg/person 
..... 
0 
0 
...... 
0 
0 
Figure 4.9: Syrian inverse sheep meat demand in the baseline and current scenarios 
..... 
VI 
0 
101 
Table 4 7· Equilibrium of Syrian sheep rreat 19ro-200I ..
Year Uigged Sheep Meat Supply sreep Inverse 
Sheep a> Meat Sheep 
Meat Estirrated Ret:ai I Meat 
Wholesale Price Retail 
Price Price 
Baseline CllTert 
Sp/ton OOO torn OOOtorn Spffm Sp/Tm 
1981 16,114.00 IXJ.00 120.00 21,798.00 157,603.00 
1982 19,084.00 122.00 122.00 21,898.00 150,365.00 
1983 19,133.00 122.00 122.00 21,979.00 128,214.00 
1984 19,187.00 122.00 122.00 24,318.00 127,982.00 
1985 19,26200 122.00 122.00 26,352.00 127,521.00 
1986 19,294.00 122.00 122.00 32,886.00 118,929.00 
1987 27,329.00 127.00 127.00 44,491.00 I 17,100.00 
1988 41,64200 136.00 136.00 59,00>.00 116,997.00 
1989 50,409.00 142.00 142.00 72,222.00 116,982.00 
1 9~ 75,35200 158.00 158.00 86,972.00 115,640.00 
1991 93,709.00 rn.oo 170.00 112,361 .00 112,361.00 
1992 98, 710.00 173.00 173.00 I 15,640.00 86,972.00 
1993 99,083.00 173.00 173.00 116,982.00 72,222.00 
1994 99,250.00 173.00 173.00 I 16,997.00 59,00>.00 
1995 99,853.00 174.00 174.00 117,100.00 44,491.00 
1996 100,306.00 174.00 174.00 118,929.00 32,886.00 
1997 103,306.00 176.00 176.00 127,521.00 26,352.00 
1998 103,971.00 176.00 176.00 127,982.00 24,318.00 
1999 107,779.00 179.00 179.00 128,2 14.00 21 ,979.00 
2000 I 12,727.00 182.00 182.00 150,365.00 21.898.00 
2001 112,737.00 182.00 182.00 157,603.00 21,798.00 
Srurce: Alihor calculations ac.cading to MAAR & NAPC data 
EquilibriUTI of Syrian sheep meal 
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Figae 4. I 0: Ei:juilibriUTI of Syrian sheep meat ""1th deft ated prices 
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r Table 4 .9: Sensitivity oflhe market equi 1brium under various assum1t1ons d fl eel e at 
Production increase % 
Constant 5% 10% 15% 
Constant 69,511 62,617 55,722 48,827 
(") 5% 79,882 72,987 66,092 59,197 g 
"' 10% 90,252 83,357 76,463 69,568 c: 
3 15 % I 00 623 93 728 86.833 79938 ~ 
Eauilibrium orice oercentage changes c;· 
::i Constant 5% !0% 15% ::;· 
0% -10% -20% -3<1'/o (") Constant 0 e: 5% 15% 5% -5% -15% 
0 
10% 3<1'/o 20% 10% 0% 
"*" 15% 45% 35% 25% 15% 
Figure 4.13: Panel A 
Inverse sheep meat supply and demand in the baseline 
135 140 145 150 155 160 165 
u ::::::-
120,000.00 200,000.00 
0 ·- 100,000.00 ·- "' 150,000.00 ~~ c 80,000.00 ~ G;) 9 
u - .... 60,000.00 I 00,000.00 E "' c.. 
c..] vi 40,000.00 u 0 50,000.00 u ..c 20,000.00 ~~ 
0.00 0.00 
135 140 145 150 155 160 165 
Quantity 000 tons 
--+-Inverse sheep meat suppl y in the baseline - Inverse sheep meat demand in the baseline 
Figure 4.13: Panel B 
Inverse sheep meat supply and demand current 
155 160 165 170 175 180 
8~ 120000 ~==t=====:: 200000 "E. ii 100000 150000 - e: c: 80000 i3 ~ £ 60000 100000 E "' .... "' c.. c.. ~ vi 40000 50000 8 _g 20000 ~~ 0 0 
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Quantity 000 tons 
-+-Inverse sheep meat supply current (5%increase) 
-- Inverse sheep meat demand current ( I 0%increase) 
Figure 4. 13 : Sheep meat equilibrium under various scenarios 
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Table 4.10: Estimai ion of Syrian l inear sheep milk su ply 1980-200 I 
year Sheep Lagged Number Lagged Lagged Sheep 
Milk Sheep o f Sheep Fodder Milk 
Production Milk Milked Mi lk Price Supply 
Producti on Sheep Whole Denated Estimated 
Females Sale 
Pnce 
Denated 
OOOtons OOOtons thousand Sp/ton Sp/too OOOtons 
1981 384 385 6,621 1381 750 394 
1982 410 384 6,825 1.589 1,4 85 397 
1983 401 410 7,036 1,781 870 41 5 
1984 414 40 1 7,01 5 1.491 748 414 
1985 419 414 7,144 1,509 75 2 41 8 
1986 420 419 6,950 1,7 17 814 409 
1987 457 420 7,624 2,081 828 448 
1988 506 457 8,403 2,9 19 1,0 17 490 
1989 439 506 8,323 3,889 2,19 1 47 1 
1990 497 439 8,928 4,56 1 2,944 511 
1991 513 497 9,498 6,796 6.338 506 
1992 5 12 513 9;275 9,633 7,294 509 
1993 5 17 5 12 9,396 9.050 5,868 530 
1994 41 8 517 7,144 9,132 5,868 411 
1995 454 41 8 7,820 8,467 5,182 466 
1996 499 454 8,507 7.922 4,610 498 
1997 524 499 8,980 7,641 4,176 519 
1998 582 524 10,074 6,945 3.880 570 
1999 495 582 8,993 6,598 3,859 499 
2000 500 495 8,622 6.892 3,838 498 
200 I 4 83 500 8.100 6,9 15 3,723 47 1 
Comparison between supply and production of sheep milk 
700 
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2:-·= 300 c .. 
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- ~ ~ - ~ ~ N ~ ~ 
Sheep milk "Aiolesale price S.plton 
--Sheep mil k supply --Sheep milk supply CP Sheep milk prod uction 
Figure 4. 14: Companson between Syrian supply and product ion of sheep milk 
Source: Authorcalculation acoordmg to MMR & NAPCdata 
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Sheep milk supp ly CP 
2000 4000 6000 8000 10000 
Sheep milk wholesale price S.p/to n 
Figure 4 . 15 Panel A: Synan sheep milk supply ceteris paribus (CP) 
Inverse sheep milk s upply CP 
100 200 300 400 500 
Quantity 000 tons 
Figure 4 . 15 Panel 8 : Syrian inverse sheep mi lk supply ceteris pa rib us 
Figure 4 . 15 : Syrian sheep milk suppl y ceteris paribus and its inverse 
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Talie 4. l l : IAtta for the lirear est im11:ion of Syrian sleep milk dermnd 
Year S-eep Lagged LagiJxl oor.,,,re m """" !>ff= j "'"" "'"" 
Milk sheep Sll!ep Sleep Priwre in Milk Milk 
Cmsurrption Milk Milk Milk Cmsurrption Expen:liture D:imnd D:iran:l 
CbnslJl-p:i al Retail Rerail per per O' 
Price Price Oipita Capita F.&irmted Estirmted 
~narro ~aled ~Oated ~Bated 
DP DE 
IOOO tOlS IOOO tom Sp'tal ~ton Splpeoon ~ 000tlTIS OOOtons 
1 ~1 387 371 1,955 45 4,663 61 400 498 
1 ~2 39CJ 387 2,000 -33 4,724 -528 392 498 
1~3 400 39CJ 1,967 -26 4,1% -23> 4IO 498 
I~ 415 4CV 1,941 213 3,946 444 433 498 
1~5 432 415 2,155 524 4,389 728 437 4% 
1~6 461 432 2,679 827 5, 11 8 l, IQ5 449 490 
1~7 467 461 3,~ 926 6,223 786 449 480 
1~8 456 467 4,432 1,617 7,(X'f) 1,591 4~ 469 
1~9 458 456 6,™9 2,378 8,600 3,210 463 449 
IWO 481 458 8,427 1,806 11,810 3,252 472 421 
19CJI 486 481 10,232 945 15,062 2,681 493 399 
19CJ2 445 486 11,178 -364 17,742 49CJ 463 388 
19CJ3 426 445 10,814 -501 18,241 -100 42'2 393 
19))4 444 426 10,313 -962 18, 142 293 445 398 
19CJ5 487 444 9,351 -1,081 18,434 72 468 410 
19CJ6 529 487 8,Z70 -748 18,507 6:.?D 5:.?D 423 
1997 512 529 7,'512 -169 19,127 -16 518 432 
1W8 486 512 7,353 104 19, 11 1 -57 495 434 
IW9 453 486 7,457 I 19,054 -701 454 433 
2000 3<Xi 453 7,458 -2~77 18,353 -<i,529 3™ 433 
Srurce: MAAR $ NAPC 
Cbrrµuisal ~v.eel sl1eep milk dermrrl ard crnsurrption 
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C hapter 5 
Policy Recommendations 
The resul ts of investiga ting the Syrian sheep sector in both chapter 3 and chapter 4 
can be divided into factors affecting the particu lar chains (sheep meat and sheep milk) 
and conditions influencing both chains. This finding, taking into account the main effects, 
can be summarized as follows : 
Findings of the sheep meat chain 
• Diversified sheep meat industry should be promoted. 
• The quality of sheep meat transportation should be improved. 
• The activities concerning slaughterhouses and carcass retailers should be improved. 
• Sheep meat supply is mainly affected by Jagged sheep meat production, lagged sheep 
meat wholesale price, Jagged fodder concentrate price, difference in sheep meat 
wholesale price between two successive periods, and difference in sheep herd between 
two successive periods. 
• Sheep meat demand is affected to a great extent by sheep meat retail price, private 
expenditure per capita, and time trend. 
• Both supply and demand of sheep meat are rigid to price changes both in the shon run 
and in the long run. 
Findings of the sheep milk cha in 
• Both collection and transportation of sheep milk should be improved (cool 
transportation in big containers and cool assembly centers). 
• The extension service shou ld be oriented to more diversified dairy industry. 
• Dairy firms should be established in high production areas. 
• More credits should be provided for improving the rural dairy industry. 
• The share of long term credits should be increased especially to introduce advanced 
milking technologies. 
• The activities concerning fresh milk wholesalers should be improved. 
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• heep milk supply is mainly innuenced by Jagged sheep milk production number of 
milked sheep females (ewes), lagged sheep milk wholesale price, and lagged fodder 
concentrate price. 
• Sheep milk demand is mainly innuenced by lagged sheep milk consumption, lagged 
sheep milk retail price, lagged expenditure per capita , diffe rence in sheep milk retail price 
between two successive periods, and difference in private expenditure per capita between 
two successive periods. 
• Both sheep milk suppl y and sheep milk demand are ri gid to price changes both in the 
short and long run. 
Findings of both chains (sheep meat and sheep milk) 
• Improving marketing information and research especially agent-based projects. 
• Applying the Agent-Based Costing approach and the commodity cha in analysis 
approach taking into account the differences among govemorates, ecological zones, 
farming structure, and other analysis methods (e.g., policy analysis matrix and linear 
programming). 
• Improving the vertical and horizontal organization of both chains especially 
reorganization of cooperatives and average herd size. 
• lncreasing the export orientation of both chains. 
• Continuing with the liberalization and privatization process m higher pace and 
reducing the central restrictions (Planning). 
• Encouraging the establishment of specialized feed and marketing firms. 
• Implementing quality standards and standardization o n all stages of the marke ting 
chains in a higher rate. 
• Enhancing the competition between private and public sector on eq ual footing to a 
higher level. 
Accordingly, improving the decision making process and the implications within the 
chains should be introduced through policies affecting the supply side, or the demand 
side, or both the supply and demand side to improve international competitiveness. In thi s 
context, the interaction among the various policies plays an important role; see. Khan and 
Knight ( 1985). 
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Supply side projects 
• Improving of fodder supply, promoting the establishment of modem fodder (feed) 
firms, and improving the veterinary services in order to decrease cost of production, 
increase the benefits to sheep producers, reduce loss and wastage, and increase farm 
mcome. 
• Enforcing of cool and bulk transportation in order to improve the safety of sheep 
business, increase the traded quantities, and improve farm income. 
• Promoting the use of modem milking technologies through credits to decrease the 
microbiological capacity of milk, improve quality and safety, reduce loss and wastage, 
and increase farm income. 
• Promoting the establishment of cool milk collection centers to decrease cost of 
production, improve quality, increase the traded volume, reduce loss and wastage, 
improve safety, and increase farm income. 
Demand side projects 
• Providing credits for rural industry (especially sheep meat and sheep milk) and 
increasing long-term credits to make it more diversified, capable, and profitable. 
• Promoting of product diversifi cation programs of sheep meat and sheep milk to 
expand the horizon of tastes and change habits. 
• Improving the rural dairy industry through extension services to make it more capable 
and diversified. 
• Promoting the establishment of dairy fimlS m high production areas to absorb the 
additional growth in milk production, make the industry more stable, improve the 
quality of processing, produce high quali ty products, and increase fann income. 
Projects to enhance international competi tiveness 
• Establishing a database concerned with marketing especially agents' based to improve 
marketing information and research. 
• Applying quality assurance standards at all levels of the marketing chains to comply 
with international standards and to harmonize the chain coordination. 
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• Establishing of a follow up program to assess the effecti veness of credits and 
investments and to comply with the conditions of the export otjented chains. 
• Continuing with the reduction of imports restrictions to enhance demand and 
efficiency and increase farm income. 
• Enhancing the privatization and liberalization process to improve competitiveness 
both domesticaJly and internationally. 
• Promoting the establi shment of specialized marketing and fodder (feed) firms to 
improve standards and quality, decrease costs, improve productivity and efficiency, and 
increase farm income. 
• Improving research and extension services and their coordination as well as setting 
priorities in both areas to achieve better resource allocation and improve productivity 
and efficiency. In this context, the research concerning a specialized high yielding breed 
for sheep meat will improve the chain efficiency, increase producers ' returns, and 
improve competitiveness. 
• Promoting of marketing research especially biotechnology achievements in the field 
of sheep science (high yielding breed) to enhance productivity and growth, improve 
competitiveness, and increase farmers' profitability. 
• Reorganizing the holding size and cooperatives to benefit from economies of scale, 
productivity increase, and cost decrease, achieve the critical mass, and increase farm 
mcome. 
• Promoting of processing (especially in rural areas) as well as export oriented policies 
to improve value creation of the chains especially at farm level. 
• Applying the Agent-Based Costing approach, the commodity chain analysis, and the 
partial equilibrium approach to assess the impact of various market organi zations, 
government interventions, and farming structure (linear programming) on the agents of 
the concerned chains in the different regions and enhance a higher efficiency level. 
• Encouraging the vertica l and horizontal organization of the sheep chain to achieve a 
higher level of standardization, the critical mass, and an increasing bargaining power 
within the chains especially farming. 
Consequently, the following projects should be highlighted at first place to improve 
the performance of the sheep chain: 
11 3 
Building a market information system 
The objecti ve of this project is to design a system for collection, clearance and public 
dissemination of market information for agricultural and food products (improving the 
coordination among the information collections of public institutions). 
Reorientation of farmers' cooperatives 
The lack of horizontal farmers ' organization and the bad qual ity of vertical 
coord ination are among the basic questions in Syrian agricultural marketing. Thus, 
concentration of supply is necessary for implementation of standardization and grading 
and for reaching the "cr itical mass" needed in o rder co enter foreign markets and even to 
differentiate products into domestic market. A starting point for thi s process of 
organizati on is the reorientation of farmers· cooperati ves including marketing 
cooperatives (especially improving the transportation and collection of milk). 
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Appendix A 
Complementary Tables for the beep Meat Chain 
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Appendix A 
Ba sic Data - Waste & Self - C onsumption o f th e Shee Meat Chai n 2001 
Table I : Waste & self- consumption coe ffi . f h h .. 200 1c1ents o t es eep meat chem m 
Sectors 
Live Animal Wholesaler 
Slaughter-house 
Carcass Wholesaler 
Carcass Retailers 
Exporters 
lmoorters 
SC: Self - consumption 
NF: Net now 
Output 
Input 
Lambs 
S heep 
Average 
By-product 
Lambs 
S heep 
Carcasses 
By-product 
Carcasses 
B v-orod uct 
Carcasses 
FMR 
B y-product 
FMR 
Bons 
Lambs 
Lambs 
Baseline 
Waste SC 
1.0% 4.8% 
0.0% 0.4% 
0 .8% 4.8% 
0.0% 0.0% 
0 .0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.1% 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 
0 .0% 0.0% 
0.0% 0.0% 
FMR: Fresh meat ready 
Source: MAAR & NAPC 
T bl 2 A nd a e ssumpuons a h . s aug rermg rates o f h . 2001 s eep 1n 
Slaughter-house 
Carcass 
By-product 
Carcass Retailers 
Fresh meat ready 
Bons 
Table 3: Assumptions and share of sheep parts in 2001 
Animal part share according to the live weight 
Carcass weig ht 
Carcass emptied 
Hair and head 
In testine and stomach 
Blood 
So ns 
Meat 
Eatable fat 
lneatablc fat 
Skin 
Bons according to carcass emotied 
Fed lamb weieht 
Source: MAAR & NAPC 
NF 
94.2% 
99 .6% 
94.4% 
100.0% 
100.0% 
100.0% 
100.0% 
100.0% 
100.0% 
100.0% 
100.0% 
99 .9% 
100.0% 
100.0% 
100.0% 
100.0% 
100.0% 
I 
Current 
Waste SC NF 
1.0% 4 .8% 942% 
0.0% 0.4% 99.6% 
0.8% 4.8% 94.4% 
0.0% 0 .0% 100.0% 
0.0% 0.0% 100.0% 
0.0% 0.0% 100.0% 
0.0% 0.0% 100.0% 
0.0% 0.0% 100.0% 
0.0% 0.0% 100.0% 
0.0% 0.0% 100.0% 
0.0% 0.0% 100.0% 
0.0% 0.1% 99.9% 
0.0% 0.0% 100.0% 
0.0% 0.0% 100.0% 
0.0% 0.0% 100.0% 
0.0% 0.0% 100.0% 
0.0% 0 .0% 100.0% 
Basel ine Curreni 
67.80% 67.80% 
3220% 32 .20% 
78.05% 78 .05% 
21 .95% 21.95% 
% 
88 .80% 
67.80% 
7 .40% 
1020% 
4 .10% 
13.60% 
41 .80% 
I 1.00% 
4.00% 
7.90% 
22.00% 
kg 45 
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Appendi x A 
Bu sic Da tn -The S h eep M ea t C h a in 2001 
Sec tor s 
Table 4 : Un it cost und revenue items o ffattenin~ one ton lambs-live weiRh t in sta te centers in 2 00 1 
Unit Baselin e Current 
Q ua nt ity Price Q uantity Price 
S .p S.p 
Tota l revenue items 
Li ve sheep s ales ton 84 .4 86 .0 84 .4 86.0 
Cost i tem s offa tten inl!. one ton live we11!.ht 
Source : MAAR & NA PC 
T bl 5 U . a e : nil cost an d revenue 11ems o ff attentn ~ one ton nm b I" 0 s- 1ve we1gh1 tn eoopera1ive sector m 20 l 
Uni t Baseli n e C urrent 
Quantity Pric e Q uantity Price 
S .p s p 
Total rev enu e items 
Produc1ion ton 31 ,984 .2 3 1,984 .2 
Fa tted Jamb sa les to n 3 1,664.4 90 .0 3 1,664 .4 90.0 
Manure M > 480 .0 200 .0 480 .0 200.0 
Cost 11 ems of fatleni nR one ton li ve weil!ht 
Lambs for fattening ( fed lambs) 54,000 54,000 
Fodder 26,000 26,000 
M ilk 2,984 2.984 
Veterinary expenses 663 663 
Electrici ty, fuel, water 4 35 435 
Ser vices 414 414 
Waste 882 882 
Hi red labor 2.4 54 2 ,454 
Family labor J,380 1,380 
Other ex pcn ses 950 950 
Source: MAAR & NAPC 
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A endix A 
Basic Dat o -Th e S heep Meat C hain 2001 
T I 6 U . d ab e : nil cos t an revenue Hems o ff auenm gone ton am b r . I . 200 I s- 1ve we1g:11 m priva te sector m 
Unit Baseline Current 
Quantity Price Quantity Price 
S.p S.p 
Total revenue items 
Production ton 390,442.6 390,442.6 
Fed lamb sales ton 378,466 .0 90.0 378,466.0 90.0 
Manure Ml 64 .0 200.0 64.0 200.0 
Cost items offat1en111g one ton live weight 
Lambs for fattening (fed lambs) 54.000 54,000 
Fodder 26,000 26.000 
Milk 2,984 2,984 
Ve terina ry expenses 663 663 
El ectriciry, fuel , water 435 435 
Services 414 414 
Waste 651 651 
Hired labor 2,454 2,454 
Family labor 1,3 80 1,380 
Other expenses 899 899 
Source: MAAR & NAPC 
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Appendix A 
Traders and S lau ht c r -h ou se of t he Sh ec Mea t C h a in 2001 
T bl 7 U . k . a e : n 11 mar et mg cos l o w h I . 200 I o esa e r s in 
Live Animal WHS Carcass WHS Ex po rte rs 
Baseline Current Baseline Current Baseline Cur rent 
P rice(S .p) P rice(S .p) Price(S.p) Price(S. p) P rice(S .p) Price(S .p) 
Slaug htering 3 7 5.00 37 5 .00 
Transpon 700.00 700 .00 I 00 .00 100 .00 350.00 350 .00 
Wages 350.00 350 .00 2 00 .00 200 .00 250.00 250 .00 
Services 2.00 2.00 1.00 1.00 1.50 1.50 
Others 40.00 40 .00 30 .00 30 .00 2 5.00 2 5 .00 
Source: M A AR & NA PC 
T bl 8 a e : Unn markeung cost o f " importers, retailers, and slaug h h ter- ouse m 200 I 
Im po rte rs Slaughter-house Carcass RT 
Baseline Current B ase lin e Curren t Baseline Current 
P rice(S .P) P r ice{S.p) Price(S .p) Price(S. P) P ri ce(S .p) Price{S.p) 
Slaughtering 
Transpon 350.00 350 .00 80 .00 80 .00 125.00 125 .00 
Wages 250.00 250 .00 150 .00 150 .00 17 5.00 175 .00 
Services 1.00 1.00 60.00 60 .00 0 . 5 0.5 
O thers 25.00 25.00 5.00 5 00 I 0.00 I 0 .00 
Sou rce : M A AR & NA PC 
WHS :Wholesalers 
RT :Retailers 
Notes : I .Costs for live anim a I wholesa ler ( live Animal W HS) are g iven per one ton l ive ani ma I 
2 .Costs for ca rcass who lesaler arc given per o n e ton carcasses 
3 .Cos ts for expo rters are given per one ton live weight 
4 .Cos ts for carcass retailers(RT) are given per one ton fresh meat read y 
5 .Cos ts for slaughter-house are given per one ton live weight 
6 .Costs for importers are given per one ton live weight 
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Appendix A 
Basic D a t a - Prices of th e heep Mea t C h ain 2001 
Table 9: Prices of the sheen meat chain in 2001 Svr ian pound (S.o) 
A gen IS Unit B aselinc C urrenl 
Price (S . o) Price (S .o) 
Sec tors 
Fed lamb meat- live weight kg 90 .00 90 .00 
Sheep meat -l ive weight kg 86 .00 86 .00 
Mixed meat ( lam bs+sheep )-live weight kg 88 .00 88 .00 
Manure of private and cooperative sector M> 200 .00 200 .00 
Lambs for fattening Lamb 2,500 .00 2.500 .00 
Read y made feed mixture for private sector kg 6 .5 0 6.50 
Read y ma de feed m ixt urc for cooperative sec tor kg 6 .5 0 6 .50 
Ready made feed mixture for s tate centers kg 12 .00 12 .00 
Ha y ke 4 .00 4 .00 
Traders 
Carcass/ l ive animal wholesale rs kg I 39 .00 139 .00 
By-product/ l ive an im a I who lcsalers kg 40 .00 40 .00 
Carcass/ carcass who lesalers kg 202 .00 202 .00 
Fresh meat ready I carcass retailers kg 2 78 .00 2 78 .00 
Meat by-produc ts kg 1,000 .00 1.000 .00 
Bons kg 1.00 1.00 
Exooners (live we111ht) kl! 85 .00 85 .00 
S lau g b ter-h ouse 
Service/ s laughter-house kg 1.00 1.00 
Carcasses and by-products/ s lau!Z ht er-house kl! 89 .00 89 .00 
Ex porters 
Li ve la mb s k2 120 .00 120 .00 
Impor t ers 
Live lambs (purchase) kg 50 .00 50 .00 
Live lambs(sale) kg 70 .00 70 .00 
Source : MAAR & NAPC 
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Farm Budget Calcu latio ns -The Sheep Meat C hain 2001 
Table 1 0: Cooo era tive secto r - lamb fauem ng b udaet o f h t e sheep m eat c 
Unit 
Quant ity 
J. Revenues 
Fed lam b produc tio n - l ive weig ht to n 31,664 
S heep meat produc tion• - live weigh t 10 11 320 
Total meat produc tio n - live weigh t to n 31,984 
Waste !On 256 
Home con sumptio n ton 1,535 
Fed Lamb sales - live weiaht to n 30 193 
Manure s ales Mi 480 
Total Sales 
2.Variable Cost•• 
Lambs fo r fa11enin g !On 30, 193 
Fodd er Io n 30, 193 
M ilk to n 30, 193 
Vete rinary expenses to n 30,193 
Elec tricity, fue l, water to n 30, 193 
Se rvices to n 30, 193 
Was te ton 30,193 
Hired labo r to n 30,193 
Famil y labor to n 30, 193 
Other ex penses ton 30, 193 
Total Var iable Cost 
3.Va lue Added 
Source:Autho r ca lculations acco rding to MAA R & NA PC d a ta 
M ill.S.p : Millio n Syrian p ounds 
• S heep m ea t produc tio n refers to milk farms 
•• Va ri able costs are calculated per ton of meat sa les 
Baseline 
Price 
90 000 
200 
54 ,000 
26,000 
2,984 
663 
435 
414 
882 
2,454 
1,380 
950 
h . . 200 1 ain in 
Va lue Quantity 
Mill.S.p 
31,664 
320 
31,984 
256 
1,535 
2 717 30,193 
0 480 
2,7 I 7 
1,630 30, 193 
785 30,193 
90 30,193 
20 30, 193 
13 30, 193 
12 30 ,193 
27 30,193 
74 30, 193 
42 30, 193 
29 30 ,193 
2,722 
98 
••I nteres t , ta xes,rent. and dep reciatio n arc no t in cluded in the variable cos ts 
because they are va lu e added items 
Appendix A 
C urrent 
Price Va lue 
Mill.S .p 
90,000 2,7 I 7 
200 0 
2,7 I 7 
54,000 I ,630 
26,000 785 
2,984 90 
663 20 
435 13 
414 12 
882 27 
2,454 74 
1,380 42 
950 29 
2 ,722 
98 
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Appendix A 
Farm Budget C alculatio ns - The heep Mea t C hain 2001 
f h Table 11 : Private sector- lamb fatte ning budget o t h . . 2001 es hccp meat c am m 
Unit Baseline Cur rent 
Quant ity Price Va lue Quantity Price Value 
Mill.S.p Mill.S .p 
I. Re,•cnues 
Fed lamb produc tion - live weight ton 378,466 378,466 
Sheep meat production• - live weigh t to n 11 ,977 11.977 
Tota l meat production - live weight ton 390,443 390,44 3 
Waste ton 3,028 3,028 
Home consumotion ton 18 166 18 166 
Fed lamb sales - live weieht ton 357 272 90 000 32 154 357 272 90 000 32 154 
M anurc sales Ml 64 200 0 64 200 0 
Tota l Sales 32,154 32,154 
2.Va riable C ost*« 
Lambs fo r fa u ening ton 3 57 ,272 54,000 19,293 357 ,272 54,000 19,293 
Fodder ton 357 ,272 26,000 9,289 357,272 26,000 9,289 
Milk ton 357 ,272 2 ,984 1,066 357,272 2,984 1,066 
Veterinary expenses ton 357,272 663 23 7 357,272 663 237 
Electricity, fuel , water ton 357 ,272 435 155 357 ,272 435 155 
Services ton 357,272 414 148 357 ,272 414 148 
Was te ton 357 ,272 651 233 357 ,272 651 233 
Hired labo r ton 357 ,272 2,454 877 357,272 2,454 877 
Family labor ton 357 ,272 1,380 4 93 357,272 1,380 493 
Other expenses ton 357,272 899 32 1 357,272 899 32 1 
To tal Variable C ost 32,1 12 32,112 
3.Va lue Added 1 ,24 I 1,241 
Source :Aut hor calculations 
Mill.S.p : Mi llion Synan pounds 
• Sheep meat producuon refers to milk farm s 
•• Variable co51S are calcu lated per ton of meat sales 
••I nterest , taxes,rent, and deprecia tion are no t mcluded in the variable costs 
because they are value added nems 
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Appendix A 
F arm Budgel Cal cu la lions - The Sheep Meat C hain 200 I 
T bl 12 La bf f h h h " a e : m a uenm g o l e s eep meal c am - lo ta I b d . 2001 u 1ge1 in 
Unit Baseline C urrent 
Quami1y Price Value Quantity Pnce Val ue 
M ill .S.p Mill.S .p 
I. Revenues 
Fed lamb producuon - live weight to n 410 ,130 4 10.130 
Sheep mea l produclion• - live weighl ton 12,296 12,296 
To1al meal production - live weight lon 422 ,427 422 ,42 7 
Was le lOn 3,284 3,284 
Home consumo1ion lOn 19 702 19,702 
Fed lamb sales - live wei2ht T on 387' 14 5 34 872 387 ,145 34 ,872 
Manure sales M1 544 0 . 1 544 0 . l 
Total Sa les 34 ,872 34 ,872 
2.Variable Cost ** 
Lambs for fauening lOn 387,145 20 ,923 387' 145 20,923 
Fodder lOn 387' 145 10,074 387, 145 10,074 
Milk lon 387, 14 5 1,156 387, 145 1,156 
Veterinary expenses ton 387, 145 257 387,1 4 5 257 
Elec tricity, fue l, water to n 387. 14 5 169 387' 14 5 169 
Services lOn 387,145 160 387, 145 160 
Was 1e lOn 387, 145 259 387, 145 259 
Hired labo r ton 387' 14 5 95 1 387 '14 5 95 1 
Family labor lOn 387' 145 535 387' 145 535 
Other expenses ton 387, 14 5 350 387' 145 350 
Total Variable Cost 34,834 34,834 
) .Va lue Added I ,33 9 1,339 
Source :A uthor calcula tions 
M ill.S .p : Mill ion Synan pounds 
• Sheep meat production refers to milk farms 
0 Variable costs arc calc ulated per ton of meat sales 
••I nterest, taxes,rcnt, and depreciation arc 1101 inc luded in the variable cos1s 
because th ey are va lue added i1cms 
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Appendix A 
Agen IS of 1h e h ecp Mea l h a in E:rcep l Farms 2001 
Purchases & Sales· Marketing Cos1 
Live Anima l Wholesa ler s of lhe h e e m eal chain 200 1 
Table h I 6 a : Live animal wholesalers or the sheep m ea t c hain· p ure ases & . 200 I s a es in 
Flow Price Value 
ton S .p llon Mill S .o 
Purc h ases fro m: Sectors 3 99 , 21 3 . 7 88 .000 .0 35 , 13 0 .8 
Im p orters 35 8 .4 70,000 0 2 5 I 
35 , 155 .9 
!Sal es t o: Carc ass Wholesalers 262.539 . I 139,0000 36,492 . 9 
8y-produc1 Users 124 .698 . 1 40 ,000 .0 4,987 .9 
Exp oriers 11,976 .4 88,000 .0 1,053 9 
T o1a l 399.2 13 .7 42 ,534 .8 
Table I 6b· Live animal wholesalers or 1he shceo meat chain· markeun2 costs in 2001 
Base lin e C urrcnl 
U n11 Flows To1al Un 11 Flows Total 
Cos1 Cos t Cost Cos 1 
S .p /to n Ion Mill S .p S .p /ton to n M ill Sp 
Slaug htenng 3 75 .0 3 99 ,2 13 .7 14 9 .7 37 5 .0 399,213 .7 14 9 . 7 
Transp o n 700 .0 399,213.7 279 4 700 .o 399,213.7 27 9 .4 
Wag es 3 50 .o 399,213 .7 13 9 . 7 350 .o 399,2 13 .7 13 9 .7 
Ser v ices 2 .0 3 99 ,2 13 7 0 8 2 .0 3 99 ,2 1 3 7 0 .8 
0 the rs 40 .0 3 99 2 13 . 7 16 .0 40 .0 3 99 .21 3 7 16 .0 
To1a l 58 5 .6 58 5 .6 
Slau ghter- house o f l h e sh eep m eal cha In 200 I 
T b a le I 7a: Slaughter-hou se of the sheep meat chain· purchases & sales in 200 I 
Flow Price Value 
ton S .p /1on Mill Sp 
Purch ase s fr o m : Live Animal Wholesalers 387,237 .3 88,000 0 34 ,07 6 9 
!Sal es 10: Live Animal Wholesalers 387,237 3 89,000 .0 34,464 I 
T b l a e I 7 b. s lau2h1er-house o f the sheep meal chain· slaug hlering costs in 200 I 
B ase lin e C urrenl 
Un 11 Flows To1al Un it Flows T o tal 
Cost Cos 1 Cos1 Cost 
S .o /1on ton M 111.S D S .ollon ion Mill So 
S laughtcnng 0 387 ,237 3 0 .0 0 .0 387 ,237 .3 0 .0 
Tran spo n 80 387 ,237 . 3 3 I 0 80 .0 387.237 .3 3 I 0 
Wages 150 387.2373 5 8 . I 150 .0 387.237 3 5 8 I 
Services 60 387,237 .3 2 3 2 60.0 387.237 3 2 3 2 
Others 5 3 87 .2 37 3 I 9 5 0 387,237 3 I 9 
Total 11 4 2 J 14 2 
M 111 S .p . M illion Syn an pounds S p: Syrian pound 
Source Au1hor calcula tio n s according 10 MAAR &NAPC data 
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Appendix A 
Carrau Wh olrsa ltrs o f th ts h er m ta t r h 2l n 20 01 
Table I 8a : Ca r cass wholesale r s of 1h e s heco meal c hain -o ur chascs& sa les an 2 00 l 
F low P rac e 
ton S . p / t o n 
Pu r c h ascs f ro m : L1veA n1ma l Wholesaler s 262,539 . l 139.000 . 0 
a l r s to : Ca r cass R etaalers 262.539 . l 202.0000 
Table ISb: Carcassw h olesa c rs o l e s f h h cep meat c h aan - mar k et1n2 costs tn 200 I 
Baseline Current 
U ni1 Flo" s Total Un II F lows 
COS I C OS I COS I 
S p / to n ton Mill S D S . p / ton ton 
S In ugh ten ng o.o 2 62 .5 39 I 0 0 0 .0 262.539 I 
Tra n sport I 00 .0 2 62 ,5 39 . I 2 6 3 I 00 0 262.539 I 
Wage s 2 00 .o 262,539 I s l s 200 0 262.539 . 1 
Ser vices I .0 262.539 I 0 3 1. 0 262 .539 . 1 
0 the rs 30 .0 262.539 . 1 7 9 3 0 . 0 262 ,539 . 1 
To t a l 8 6 .9 
Ca r cass R ttal lt r s of lh t s h ee 11 mea t chain 2 00 1 
T bl a e I 9 c a : arc as s r etailers o f h h I e s cep mea t cha an . pure h ascs & sa le s an 2 00 I 
Flo" P race 
t o n S . p / t o n 
Pu rr h a1ts fr o m : Carcass Wholesalers 2 62 .539 . I 202 .000 .0 
Sa l rs t o : Consumers 204.91 1 . 8 278 .000 0 
B y-prod u c 1 US Crl 57.627 . 3 I .000 .0 
Total 2 62 ,53 9 I 
T bl I 9 b C a c : arc ass ·1 re1a1 ers o f h h l e s ccp m ca t cha an . m ar · e11n1: COSIS an 200 I 
Un II 
C OSI 
S .p / ton 
Slaugh 1c ring 0 
Tran s p ort 125 
Wages I 7 5 
Se rvices 0 . 5 
0 th e rs 10 
Total 
Mall Sp M allaon Synan pounds 
S .p S yraan pound 
B asclanc 
H ows 1 0 1al 
C OSI 
10 n Mall S p 
262.539. 1 0 .0 
262 . 539 I 3 2 8 
262 . .539 . 1 4 .s 9 
262.539 . 1 0 I 
2 62 .5 39 I 2 6 
8 I 5 
Source Author cnlcu lauon s according to M AA R & I\ A PC data 
C urrent 
Un it Flo" s 
C OSI 
S .plton ton 
0 .0 262.539 I 
12 5 .0 262 . 539 . 1 
17 5 0 262 .539 I 
0 s 262.539 I 
I 0 .0 2 62 . .53 9 I 
V a lu c 
Mill S.p 
36. 492 .9 
53.032 .9 
Total 
Co s t 
M all.S . p 
0 0 
2 6 . 3 
5 2 . 5 
0 3 
7 . 9 
8 6 .9 
Value 
M all Sp 
53,032 .9 
56 .965 5 
s 7 . 6 
57 02 3 I 
T otal 
Cos t 
M all.S p 
0 0 
3 2 8 
4 .s 9 
0 I 
l 6 
8 I .5 
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Ex p or t ers o f th e s he e p m eat chain 200 1 
Table 20a : Exnon ers o 1 he s h h ' eeo meat c a1 n - ourc h ases & · sa . 2 0 0 I es in 
F low 
ton 
P u rc ha s e s from: Live A nimal W holcsalers I 197 6 . 4 
Sa le s to : Resl of the Wor ld I 1976 .4 
Table 20 b· Exporters oflhe sh eep mea l chain - marketing costs in 200 I 
Base line 
U nil Flows T 0 1a I Un it 
C OSI C OS I Cos t 
S.o/to n ton M i l l.S .o S .o / ton 
Slaugh teri ng 0 .0 11 976.4 0.0 0 .0 
Transpon 3 50 .0 11 976.4 4 . 2 35 0 . 0 
Wages 2 50 .o I 1976 .4 3 .0 25 0 .0 
Services I .5 11976.4 0 . 0 I .5 
0 the r s 25 .0 11976.4 0.3 2 5 .0 
Total 7.5 
I 111 p o rte rs of t h e sh e e p m e a t c h a in 2 0 0 l 
Table 2 1 a : lmoorters of1he sh eep meat chain· purcha ses & sa les in 200 I 
Purchases from: Rest o f the World 
Sal es t o: Live Anima l W holesalers 
T bl a e 21 b: Im po rt e r s of the sheep m e a t chain - m arke tin g costs in 
Unit 
COS I 
S .p i ton 
Sla ugh teri ng 0.0 
Transp o rt 3 50 .0 
Wages 2 50 .o 
Se r vi c es 1.0 
0 the rs 25 .0 
Total 
M i ll.S .p : Million Sy ria n pounds 
S .p: Syria n pound 
Baseline 
Flows T 01al 
C OSI 
ton M ill.S .p 
3 58 .4 0 .0 
3 58 .4 0 . I 
3 58 .4 0. I 
3 58 .4 0 .0 
3 58 .4 0 .0 
0 . 2 
Sou rc e : A uth or ca lc u latio n s ac cording 10 M AA R & NA P C data 
Fl ow 
ton 
35 8 .4 
35 8 .4 
200 I 
Un it 
Cos t 
S .o/ton 
0.0 
35 0 .o 
25 0 .0 
1.0 
2 5 .o 
A p pe ndix A 
Price Value 
S. p /ton Mill S .o 
88000 .0 I 05 3 .9 
120000 . 0 143 7 . 2 
C urrent 
F lows Total 
Cos t 
ton M ill .S.o 
I I 976 .4 0 .0 
I 197 6 .4 4 .2 
I 197 6 .4 3 .0 
I I 97 6 .4 0.0 
I I 97 6 . 4 0 .3 
7 .5 
Price Value 
S . plton Mi ll S. p 
50,000 .0 J 7 .9 
70,000 .0 2 5 . I 
C urren t 
Flows Total 
Co s t 
ton M ill .$.p 
35 8 . 4 0 . 0 
35 8 .4 0 . 1 
35 8 .4 0 . 1 
35 8 .4 0 .0 
35 8 .4 0 .0 
0 .2 
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Agents' Bud get S ummary oft h e h eep Meat C h ai n 2001 
Table 2 2 : Al!ents' b d ·1 , . s u .get s ummar y 111 m 1 io n .p 0 f h h h .. 2001 t es eeomea t c a1n111 
Sec tors S laughter-
Private Coo pera Live Total house 
Sec tor Sec tor SH 
Output out of C hain 
Fresh mea t ready /C arcass re tailers 0 
Meat by-produ c ts/Li v e an imal wholesalers 0 
Meat by-prod ucts/C arc a ss re ta 1lers 0 
Farm by-produc ts / Private sector 0 0 
Farm B y- products/ Coopera tive sec to r 0 0 
Live a nimals/ Re st of the world 0 
Total Ou tput o ut of C ha in 0 0 0 0 
Ou Ip ut w ilhin C hain 
Live anima ls/ Private sec to r 3 2 ,I 5 4 3 2 , I 54 
Live animals/ Cooperative sec tor 2 ,7 17 2,717 
Live animals/ Live animal who lesa le rs 0 
C arcasses / Live animal whole sa le rs 0 
Serv ices /Slaughter -house 0 3 87 
Carcasses /C arcass wholesalers 0 
Total Outputs within Cha in 3 2 , I 5 4 2 ,7 I 7 3 4 ,8 7 2 ) 87 
Home Cosumption I ,649 I 35 I ,784 
Total Home Cosump tion I ,649 135 I .784 0 
To ta I 0 u I Jl u I 33,804 2 ,853 36,656 3 87 
Inpu ts out of C h ai n 
Fodd e r 9,2 89 7 85 I 0,074 
Veterinary expenses 237 20 257 
El c c tric Hy, f ue I, water 155 I 3 169 
Services 148 12 160 23 
Transpo n 0 31 
Live lambs 
0 ther expenses 321 29 350 2 
Total Inputs out of C h ain I 0 ,1 SO 859 I 1,0 I 0 56 
Inputs within C hain 
Lambs 19,293 1,630 20,92 3 
Milk 1,0 66 90 I ,156 
Was te 233 27 259 
Live animals/ Live ani mal wholesa lers 0 
Slaughtering/ Live animal wholesalers 0 
C arcasses /C arcass wholesalers 0 
Carcasses / C arcas s re tailers 0 
T o tal Inputs wi th in C ha in 20,591 1,747 22,339 0 
To tal Input s 3 0.7 4 2 2.607 3 3 34 8 56 
Total Value Added 3,062 2 46 3 ,308 3 31 
Va I u e Added I te m s 
W ages & sa laries I ,3 70 I 16 I ,486 58 
Pro fit, taxes. in1cres1, amonizat1on . a nd depreciat ion 1.692 130 I ,82 2 273 
Tota l Va lu e Added 3 ,062 2 4 6 3,308 331 
Source : Autho r calcula11ons accord111g 10 MAAR & NAPC data 
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Table 22 : (C o minued ) Appendix A 
Traders Total 
LWA ewe C R IM P EX Tota l C hain 
Output ou t or C hain 
Fresh meat ready/Carcass retaile rs 56,965 56,965 56,965 
Meat by-products/Live animal who lesale rs 4 ,988 4,988 4 ,988 
Meat by -products/Carcass re ta ile rs 58 58 58 
Fann by- pro ducts / Priva te sector 0 0 
Farm By- pro ducts/Coopera tive secto r 0 0 
Live animals/ Rest o f the wo rld 1,4 37 1,437 1,437 
Total O utput o ut o f Chain 4 ,988 0 57 ,023 1,4 37 63 ,44 8 63,448 
Output within C hain 
Liv e animals/ Private secto r 0 32,15 4 
Live animals/ Coop erative secto r 0 ·2.717 
Live animals/Live animal w ho lesa lers 1,054 25 1,079 1,079 
Carcasses/ Live an imal wh olesalers 36,493 36,49 3 36,493 
Services/Slau ghter -h ouse 0 387 
Carcasses/Carcass who lesa le rs 53 033 53 03 3 53 033 
Total Outputs within Cha in 37 ,54 7 5 3,033 0 25 0 90,605 125 ,864 
Home Cosumpti on 1,784 
Total Ho me Cosumptio n 0 0 0 0 0 0 I 784 
To tal O utput 42,535 53,033 57,023 25 1,437 154 ,053 191 ,097 
Inputs out of C hain 
Fodder 0 10,074 
Veterina ry ex penses 0 257 
Elec tric ity, fue l, water 0 169 
Services 1 0 0 0 0 I 185 
Transpon 279 26 33 0 4 343 374 
Live lambs 18 18 18 
Other ex penses 16 8 3 0 0 27 379 
Total Inputs o ut o f Cha in 296 34 36 18 5 389 11 ,455 
Inputs within C ha in 
Lambs 25 25 20,948 
M ilk 0 1, 156 
Was te 0 259 
Live animals/ Live animal w ho lesalers 35, 13 I 1,054 36,185 36 ,185 
Slaug htering/ Live animal wh olesalers 150 150 150 
Carcasses /Carcass who lesale rs 36,4 93 36,493 36,493 
Carcasses/Carcass ret a ilers 53 ,03 3 53 033 53 033 
Total Inputs within C hain 35 ,306 36,493 53 ,033 0 1,054 125 ,885 14 8,22 4 
Total Inputs 35,602 36,52 7 53 ,068 18 I ,058 126,274 159,679 
Tota I Value Added 6 93 3 16 506 3,955 7 379 27 779 3 1 41 8 
Value Added Ite ms 
Wages & salar ies 140 53 4 6 0 3 241 1,785 
Profi t taxes, in1erest amon ization and deorcciation 6,793 16 453 3 909 7 376 27 .538 2 9,633 
Total Va lue Added 6 ,933 16,506 3 ,95 5 7 379 27 . 779 31 ,4 18 
Source: Au1ho r calcula 11o ns according to MAAR & NA PC da ta 
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Appendix B 
Complementary Tables for the Sheep Milk Chain 
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B ask D ata - Wos tt & Self Co n s um p ti o n ofth t S http M ilk C h a in 2 001 
Ta le b I : W astc & se lf- consumption coc ffi . 1c1ents o 
Private Sec tor 
Coopcra11ve Sector 
State Farms 
Fresh Milk Wholesaler 
Tradit ional Processing 
Dairy Wholesalers 
Dairy Retailers 
Dairy Exponers 
Source : MAAR and N APC 
SC : Sci f- consumption 
NF: Ne t fl ow 
BG : Butter and ghec 
LO : Labneh and others 
D .P : Dairy produc ts 
Output 
Input 
Milk 
BG 
C hcc se 
Y og Uri 
LO 
Milk 
BG 
Chee sc 
Yogurt 
LO 
Milk 
M ilk 
Milk 
Cheese 
D .P 
D.P 
C hee se 
B G 
h ' Jk h . . 2 00 the s eep mt c ain 1n I 
Baseline 
Waste SC NF Waste 
0 .37% 42.57% 57 .07% 0.37% 
0% 3 .38% 96.62% 0% 
0% 46.4 3% 53 57% 0% 
0% 7.09% 92.91% 0% 
0% 4 .71% 95.29% 0% 
0.37% 42 .57% 57 .07% 0.37% 
0% 3.3 8% 96 .62% 0% 
0% 46 .4 3% 53.57% 0% 
0% 7.09% 92 .91 % 0% 
0% 4 .7 1 % 95 .29% 0% 
0 .37% 16 .84 % 82 .79% 0.37% 
0% 0% 100% 0% 
0% 0% 100% 0% 
1% 5 .28% 93 .72% 1% 
0% 0% 100% 0% 
0% 0% 100% 0% 
0% 0% 100 % 0% 
0% 0% I 00 % 0% 
Appendix B 
Curren t 
SC NF 
42.57% 57 .07% 
3.38% 96 .62% 
46.43 % 53 .57% 
7.09% 92 .91% 
4 .7 1 % 95 .29% 
42.57% 57.07% 
3.38% 96 .62% 
46.43% 53 .57% 
7.09% 92 .91 % 
4 .71 % 95.29% 
16 .8 4 % 82 .79% 
0% 100% 
0% 100% 
5.28% 93 .72% 
0% 100% 
0% 100% 
0% 100 % 
0% 100% 
a e T bl 2 U nu cost and revenue 11ems o 
Total revenue items 
Mil k production 
Kee ping milk consumption 
Was te 
M ilk sales 
Lambs 
Rep lacement 
Manure 
Total number of ewes 
Cost Items per 100 ewes 
Fodder 
Milk 
Ve terinary ex p enses 
Fuel , wa ter . elec tnc11y 
Maintenance 
Waste 
Others 
Replacemen t 
ll ire d labor 
Fami l y labor 
Source: MAAR & NAPC 
Ewes : S heep females 
f k eeo1n2 I 
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00 ewes in sta te centers m 2001 
Unit Baseline I 
Quantity Price 
S .o 
kg 6.000 
kg I ,O J 0 14 
k g 22 
kg 4 .968 15 
N o. 72 2,500 
kg 800 86 
Ml 10 250 
N o. 6,480 
S .p I l 08,463 
kg 1,0 10 14 
l 00 I 3 ,240 
100 l 1,700 
100 I 4 ,874 
kg 22 14 
I 00 I 2,609 
No. 20 2,500 
month 11 4 ,000 
mo nth 0 4,000 
C ur rent 
Quan111y Price 
Sp 
6 ,000 
1,010 14 
22 
4 .968 14 
72 2,500 
800 86 
10 250 
6,480 
I I 08,46 3 
1,010 14 
I 3,240 
I 1,7 00 
I 4,8 74 
22 14 
I 2,609 
20 2,500 
11 4,000 
0 4,000 
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Appendix B 
Bas ic Data-The Sheep Milk C hain 2001 
Table 3: Unit cos t and revenue items of keeoine I 00 ewes in coooera ll ve secto r in 200 1 
Unit Baseline Current 
Quantity Price Quan tity P r ice 
S.n S.o 
Tota l revenue items 
M ilk prod uc tio n kg 6,000.0 6,000.0 
Keeping milk consumption kg 974.0 974.0 
Was te kg 22.0 22.0 
Milk s ales k g 3,424 .0 14.5 3,424 .0 14 .5 
Lambs No. 72.0 2,500.0 72 .0 2,500.0 
Replacemen t kg 800.0 86.0 800.0 86.0 
Manure Mi 10.0 250.0 10.0 250.0 
Ghee produc tion kg 76.3 76.3 
Ghee home consumption kg 2 .6 2.6 
Ghee sales kg 73 .7 297.0 73 . 7 297 .0 
Butter production kg 14 .3 14 .3 
Bu tte r home cons umption kg 0 .5 0.5 
Bu ner sales kg 13 .8 297.0 13 .8 297 .0 
Ch eese productio n kg 84.0 84.0 
Cheese ho me co nsumptio n kg 39.0 39.0 
Cheese sales kg 45 .0 83.0 45 .0 83 .0 
Labneh production kg 110.0 110.0 
Labneh home consumption kg 9.0 9.0 
Lab n eh sa les kg I 01 .0 60.0 I 01.0 60 .0 
Yogurt prod uction kg 324.4 324.4 
Yogurt home consump tion kg 23.0 23 .0 
Yogurt sa les kg 301.4 23.0 301.4 23.0 
Milk hom e Consumption kg 90 .0 90.0 
Other products kg 400.0 400.0 
Other product ho me cons umption kg 15 .0 15.0 
Other prod uct sales kg 385 .0 50.0 385 .0 50.0 
Total number ofewes No. 5,976,654 5,976,654 
Cost items per I 00 ewes 
Fodder S.p 1.0 I 08,463.0 1.0 108 ,463 .0 
Milk kg 974.0 14.5 974.0 14.5 
Ve ter inary expenses 100 1.0 3,350.0 1.0 3 ,350.0 
Fue l, wa ter , e lectric ity JOO 1.0 850.0 1.0 850.0 
MainLenance 100 1.0 790.0 1.0 790.0 
Was te kg 22 .0 14.5 22.0 14 .5 
Replacement No. 20.0 2,500.0 20.0 2,500.0 
Others 100 1.0 2,890.0 1.0 2,890.0 
Hired labo r month 4 .1 4,000.0 4 .1 4,000.0 
Familv labor m o nth 6.9 4,000.0 6.9 4,000.0 
Sou rce: MAAR & NAPC Ewes: Sheep females 
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Appendix B 
Basic Data-The Sh eep Milk Chain 2001 
Table 4: Unit cos t and reven ue nems o f keepan g I 00 ewes in nnva te sec tor an 200 1 
Unit Bas eline Current 
Quantity Price Quantity Price 
S .o S.o 
T otal revenue items 
Milk productio n kg 6,000 6,000 
Keepi ng milk consumptio n k g 974 974 
Was te kg 22 22 
Milk sales k g 3,424 15 3,424 15 
Lambs No. 72 2,500 72 2,500 
Replacement kg 800 86 800 86 
Manure Ml I 0 250 10 250 
Ghee product ion kg 76 76 
Ghee home consu mption k g 3 3 
Ghee sa les kg 74 297 74 297 
Butter pro du c tio n kg 14 14 
Butter home consumpli on kg 0 0 
Butter sales k g 14 297 14 297 
Ch eese prod uctio n kg 84 84 
Ch eese home consumptio n kg 39 39 
Cheese sales kg 45 83 45 83 
Labneh produc ti on kg 110 110 
Labneh hom e consumption kg 9 9 
Labnch sa les kg 1 OJ 60 101 60 
Yog urt productio n kg 324 324 
Yog urt home consumptio n kg 23 23 
Yogurt sa les kg 301 23 301 23 
Milk home Cons umption kg 90 90 
O ther products kg 400 400 
Other produc t ho me cons umption kg 15 15 
O ther product Sales kg 385 40 385 40 
Total numberof ewes No. 2 , 116 ,41 1 2, 116,411 
Cost items per I 00 ewes 
Fodder S.p 1.0 I 08,4 63.0 1.0 108,463.0 
Milk k g 974 .0 14.5 974 .0 14 .5 
Veterinary ex p enses JOO 1.0 3,120.0 1.0 3,120.0 
Fuel, wa te r , electric ity 100 1.0 750.0 1.0 750.0 
Maintenance JOO 1.0 950.0 1.0 950.0 
Was te kg 22 .0 14.5 22 .0 14 .5 
Rep lacement No. 20.0 2,500.0 20.0 2 ,500.0 
Others I 00 1.0 2,340.0 1.0 2,340.0 
Hired labor mo nth 4.0 4,000.0 4.0 4 ,000.0 
Familv labor mo nth 6.0 4 000.0 6.0 4 ,000 .0 
Source: MA AR & NAPC Ewes: Sheep females 
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A pendix B 
Basic Da ta-The S heep Milk C hain 2001 
Processors 
Table 5: Unit cos 1 o f processin2 (1 radiuonal orocessi ne) o ne to n milk in 2001 
Baseline Cu rrent 
S.o S.o 
Inputs commodities 100 100 
Fue l, water ,electric ity 50 50 
Maintenance 5 5 
Packa ging 200 200 
Services 5 5 
Others 15 15 
Waste 100 100 
Wages and sa laries 35 0 350 
Source: M AAR & NAPC 
Traders 
T bl 6 U . k . f d . 200 a e : nil ma r eung cos t o 1ra ers 1 n I 
Expo ners Milk Wholesal ers Dairy Wholesa lers Dairy Re tailers 
Baseline Cu rrent Baseline Curren t Baseline C urrent Base line Current 
Price(S.p) P rice(S .p ) Price(S.p) Price(S. p) Price(S.o) Price(S.o) P rice(S.o) Price(S.o) 
Transp o rt 250 250 400 400 200 200 75 75 
Wages 200 200 100 100 150 150 40 40 
Ser vices 60 60 125 125 100 100 40 40 
Others 40 40 10 10 50 50 10 10 
Source: MAAR & NAPC 
T bl 7 E a e : xport 
Un it Base lin e Current 
Cheese ton 691.4 691.4 
G hee and butter to n 48 . I 48 l 
Source: MAAR & NAPC 
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Appendix B 
Ba sic D a ta - P rices o f th e S h ee p M ilk C ha in 200 I 
T a ble 8 : Prices of the sheep milk chain 1n 200 1 
Age n ts 
S tate C en ters 
Milk for m ga te prices 
La mbs 
R e placement 
Manure 
Fodd e r 
Coo p e r a t h •e a nd P riv a t e Sec tor 
Milk farm gate price 
M ilk wholesale price 
M ilk retai l price 
La mbs 
Ewes mea t - ltve weight 
M a nure 
Ghee a n d b u tter fa rm ga te pr ice 
G hee an d bu uer wholes ale price 
G hee and but te r r e tai l p r ice 
C h eese farm ga te pr ice 
Cheese wholesa le p ri ce 
Cheese re tail price 
Labneh fa rm ga te price 
Labn e h w holesale pr ice 
Lab n e h re tail price 
Yogurt farm gate price 
Yog urt w h olesale pr ice 
Yog urt retail price 
O the r p roduc t farm gate price 
O the r p roduc t w h olesale pnce 
Other p rod uc t retai l price 
La bn eh and o the r p roduc t farm ga te pr ice 
La b neh a n d othe r Pro d uc t w holesa le price 
Labn eh a n d othe r p rod uc t reta i l pr ice 
F r es h M ilk Who lc sa lers 
f' r e h m ilk wholesa le price 
T rad itio n a l Pro cessi n g 
C heese 
D airy Wh olesale r s 
Cheese w ho lesale p r ice 
G hee a nd b utter wholesa le p rice 
D a i r y R eta ile rs 
Milk retail price 
Cheese retail pr ice 
D a iry Ex p o rt ers 
Ghee and butter 
C h eese 
Sou rce : MAA R & NAPC 
Uni t 
kg 
No . 
kg 
M l 
kg 
kg 
kg 
kg 
No . 
kg 
M l 
kg 
kg 
kg 
kg 
kg 
kg 
kg 
kg 
kg 
kg 
kg 
kg 
kg 
kg 
kg 
kg 
kg 
kg 
kg 
kg 
kg 
kg 
kg 
kg 
kg 
kg 
Baseline Current 
Price Pr ice 
S .p S . p 
14 
2,500 
86 
250 
4 
1 5 
16 
1 9 
2,500 
86 
250 
225 
24 6 
297 
67 
73 
83 
50 
54 
60 
18 
20 
23 
35 
37 
40 
43 
46 
50 
16 
65 
73 
246 
19 
83 
325 
100 
14 
2,500 
86 
250 
4 
I 5 
16 
19 
2.500 
86 
250 
225 
246 
297 
67 
73 
83 
50 
54 
60 
18 
20 
23 
35 
37 
4 0 
43 
4 6 
50 
16 
65 
73 
246 
19 
83 
325 
100 
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F arm Budg et C alcu latl o ns - The S h eep Mil k C hain 2001 
·1 Table 9 · State centers- m1 k bud11et o f the sheeo m1 c am m ' lk h .. 2001 
Unit Baseline 
Quantity Price Value 
S .p Mill.S.p 
I. Rev enues 
Milk production ton 388 .8 
Keeping m ilk consumption ton 65 .5 
Waste ton 1.4 
Milk sales ton 321 .9 14,000 .0 4.5 
Lambs No. 4,665 .6 2,500 .0 I 1. 7 
Replacement ton 84 .4 86,000 .0 7.3 
Manure Ml 648 .0 250 .0 0.2 
To ta l S ales 23.6 
2.Varla ble Cost • 
Fodder No. 6,480.0 1,084 .6 7.0 
Milk ton 65 .5 14,000 .0 0.9 
Veterinary expenses No. 6,480 .0 32 .4 0.2 
Fuel, water, electricity No. 6,480.0 17 .0 0. 1 
Maintenance No. 6,480.0 48 .7 0.3 
Was te ton 1.4 14.000 .0 0.0 
Others No. 6.480 .0 26 . I 0.2 
Replacement No. 1,296 .0 2,500.0 3.2 
Hired labor 000 days 7 12 .8 4,000 .0 2.9 
Fa mil v labor 000 davs 0.0 4.000 .0 0.0 
To ta l Variab le C o st 14 .9 
J. \lalue Add ed 12.0 
Source: MAAR and NAPC 
M ill.S. p : Mi Ilion Syrian pound s 
• Interest , taxes, rent, and depreciation are not included in the variable costs 
because they are val u e added items 
Quantity 
388.8 
65.5 
1.4 
32 1.9 
4 ,665.6 
84.4 
648.0 
6 ,4 80.0 
65.5 
6,4 80.0 
6,480.0 
6 ,480.0 
1.4 
6,4 80.0 
1,296.0 
712.8 
0.0 
A ndix B 
Current 
Price Value 
S .p Mill.S .p 
14.000 .0 4 .5 
2,500 .0 11.7 
86,000.0 7.3 
250.0 01 
23.6 
1,084 .6 7.0 
14.000.0 0 .9 
3 2 .4 01 
17.0 0.1 
4 8.7 OJ 
14.000.0 0 .0 
26.1 01 
2,500.0 31 
4 ,000 .0 2.9 
4,000.0 0.0 
14.9 
12 .0 
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Farm Budget C alculations - T he heep Milk C ha in 2001 
Table 10 : Coooerative sector- milk 
I. Revenues 
Milk production 
Keeping milk consumption 
Waste 
G hee production 
Bulter production 
Cheese production 
L.abneh production 
Yogurt production 
Other p roducts 
Milk home consumption 
G hee home consu mptio n 
Bu ller home consumpti on 
Cheese home consumption 
Labn eh home consumption 
Yogurt home consumption 
Other produc t home consumotion 
Milk sales 
Ghee sales 
Butter sal es 
Ch ecse sales 
L.abneh sa les 
Yogurt sales 
O ther product s ales 
Lambs 
Replacement 
Manu re 
Tota l Sa les 
2.Variable Cost* 
Fodder 
Milk 
Veterinary expenses 
Fuel , water, e lectricity 
Maintenance 
Was te 
Others 
Replacemen t 
Hired labor 
Family labor 
Tota l Variable Cost 
3.Va lue Added 
Source: MAAR and NA PC 
Mi ll.Sp : M illton Syrian pounds 
budget of th e sheeo milk chain in 2 00 I 
Unit Baseline 
Quantiry Price Value 
M ill .S.o 
ton 358,599 
ton 58,2 13 
ton l .315 
ton 4 ,558 
ton 855 
ton 5,020 
ton 6,574 
ton 19,388 
ton 23 ,907 
ton 5 ,379 
ton 154 
ton 29 
ton 2,331 
ton 538 
ton 1,375 
ton 896 
ton 204,64 3 14,500 2,967 
ton 4,404 225 ,000 991 
ton 826 225,000 186 
ton 2,689 67,000 180 
ton 6,036 50,000 302 
ton I 8.0 1 4 18,000 324 
ton 23,01 0 35,000 805 
No. 4J03.19 I 2,500 I 0,758 
ton 47,8 13 86,000 4 , 112 
M l 59 7.66 5 250 149 
20.77 5 
No. 5,97 6.65 4 1.085 6,482 
ton 5 8.2 I 3 14,500 844 
ton 5,97 6,654 34 200 
No. 5.97 6.65 4 9 51 
ton 5.97 6,65 4 8 47 
ton 1,3 I 5 14 ,500 19 
No. 5.976.65 4 29 173 
No. 1,195.331 2 ,500 2 ,988 
000 days 243 .250 4,000 973 
000 da vs 414 ,182 4.000 1,657 
13,435 
7,34 0 
• Interest, taxes,rent, an d depreciation arc not inclu ded in the variable costs 
because they are value added items 
Quantity 
358,599 
58,2 13 
1,3 15 
4,558 
855 
5,020 
6 ,574 
19 ,388 
23,907 
5 .379 
154 
29 
2,331 
538 
1,375 
896 
204,643 
4 ,404 
826 
2,689 
6,036 
18,0 14 
23,010 
4,303, 191 
47,8 13 
597 665 
5.976,654 
58.213 
5,976,654 
5,976,654 
5,976,654 
1,315 
5.976.654 
I, 195,331 
243,250 
414. 182 
Appendix B 
Current 
Price Value 
Mill S.p 
. 
14 ,500 2,967 
225,000 991 
225,000 186 
67,000 180 
50,000 302 
18,000 324 
35,000 805 
2,500 10,758 
86,000 4 , 1 12 
250 149 
20,775 
1,085 6,482 
14 ,500 844 
34 200 
9 51 
8 47 
14 ,500 19 
29 173 
2,500 2,988 
4 ,000 973 
4.000 I ,657 
13,4 35 
7,3 40 
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T bl I a c ·1k b d f h I ·1k h . . 200 I I ; P ri vate sec tor- m1 U l(et 0 t es 1ecp m1 c am tn 
I. Revenues 
Mi lk production 
Keeping mi lk consu mption 
Was te 
Ghee product ion 
Bu ttcr production 
Cheese production 
Labneh produc tion 
Yogurt productio n 
Other product s 
Milk home consu mption 
Ghee home consumption 
Buner home consumption 
Cheese home consump tion 
Labneh home consumption 
Yogurt home consumption 
Other product home cons umpti on 
Mi lk sa les 
Ghee sales 
Bu Her sa Jes 
Cheese sales 
Labneh sa les 
Yogurt sa les 
Other product sales 
Lambs 
Rep lacement 
Manure 
Total Sales 
2.Variable Cost* 
Fodder 
Mi lk 
Veter inary ex penses 
Fuel, water, electricity 
Maimcnance 
Waste 
Others 
Replacement 
Hired labo r 
Family labor 
Tota l Variable Cost 
3.Va lue Added 
Source: MA AR and NAPC 
Mill.S.p: Million Synan pounds 
Unit 
ton 
ton 
ton 
ton 
ton 
ton 
ton 
ton 
ton 
ton 
Lon 
Lon 
ton 
ton 
ton 
ton 
ton 
ton 
ton 
ton 
ton 
ton 
ton 
No. 
ton 
Mi 
No. 
ton 
No. 
No. 
No. 
ton 
No. 
No. 
000 days 
000 days 
Baseline 
Quantity Price Va lue 
Mill.S.p 
126,985 
20,614 
466 
1,614 
303 
1,778 
2,328 
6,866 
8,466 
1,905 
55 
JO 
825 
190 
487 
317 
72 ,467 14 ,500 1,05 1 
1,560 225 ,000 351 
292 225,000 66 
952 67,000 64 
2, 138 50,000 107 
6,379 18,000 115 
8,148 35,000 285 
1,523,816 2,500 3,810 
16,931 86,000 I ,456 
21 1,641 250 53 
7,35 7 
2, 11 6,411 1,085 2,296 
20,61 4 14 ,500 299 
2, 116,41 1 J I 66 
2,1 16,411 8 16 
2,1 16,4 11 10 20 
466 14,500 7 
2, 116,41 I 23 50 
423 ,282 2,500 1,058 
84 ,656 4,000 339 
126,985 4,000 508 
4,657 
2,699 
•I nterest , taxes.rent, and depreciation are not inclu ded in the variable costs 
beca use they are value added items 
Quantity 
126 ,985 
20,6 14 
466 
1,614 
303 
1,778 
2,328 
6,866 
8,4 66 
1,905 
55 
JO 
825 
190 
487 
317 
72 ,467 
I ,560 
292 
952 
2,138 
6,379 
8, 148 
1,523,816 
16,931 
2 11 .641 
2,116,4 11 
20,6 14 
2,1 16,41 I 
2, 11 6,4 11 
2,116,41 1 
466 
2, 116 ,4 11 
423 ,282 
84 ,656 
126,985 
Appendix B 
Current 
Price Va lu e 
Mill.S .p 
14 ,500 I ,051 
225,000 351 
2 25,000 66 
67,000 64 
50,000 107 
18,000 I 15 
35,000 285 
2,500 3,8 10 
86,000 I ,456 
250 53 
7,357 
1,085 2,296 
14,500 299 
31 66 
8 16 
10 20 
14,500 7 
23 50 
2,500 1,058 
4,000 339 
4,000 508 
4,657 
2,699 
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Table 12: Mi lk -to tal budget of the sheep milk chain m 200 1 
Unit Baseline 
Quan111y Pnce Value 
Mill.S.o 
I. Revenues 
Mi lk produ ction 000 ton 486.0 
Keepi ng milk consumption 000 ton 78.9 
Was te 000 ton 1.8 
Ghee product ion 000 ton 6.2 
Bu uer production 000 ton 1.2 
Cheese production 000 ton 6 8 
Labneh production 000 ton 8 .9 
Yogurt production 000 ton 26.3 
Other products 000 ton 32 4 
Milk home consumption 000 ton 7.3 
Buller home consumpuon 000 ton 0.0 
Cheese home consumption 000 ton 3.2 
Labnch home consumption 000 ton 0.7 
Yogurt home consumption 000 ton 1.9 
Other product home consumption 000 ton 1.2 
Mi lk sales 000 ton 277.4 4,022.6 
Ghee sales 000 ton 6 0 1,3 41.9 
Buller sa les 000 ton I. I 251.7 
Cheese sa les 000 ton 3.6 244.0 
Labneh sales 000 ton 8 .2 408.7 
Yogurt sales 000 ton 24.4 439. I 
Other Product sales 000 ton 31.2 1,090.5 
Lambs 1000 5,831.7 14,579.2 
Replacement 000 ton 64 .8 5,575.3 
Manure 000 M
1 
8 10.0 202.5 
Torn l Sales 28,155.4 
2.Variable Cost* 
Fodder 000 ton 8.099.5 8,785.0 
Milk 000 ton 78.9 1, 143.9 
Ve terinary expenses 000 ewes 80,995.5 266.5 
Fuel. water, electricity 000 ewes 80.995.5 66.8 
Mamtenancc 000 ewes 80,995 .5 67.6 
Waste 000 ton 1.8 25.8 
Others 000 ewes 80,995.5 222.4 
Replacement 000 No. 1.6 19.9 4,049.8 
Hired labor 000 days 328,6 19. I 1,3 14.5 
Famil v labor 000 dav 541 , 166.8 2. 164.7 
Tota l V:irioble Cost 18, 107.0 
3.Vo lue Added 10.048.4 
Source: MAAR and NA PC 
M ill.s.p : M 11lion Syrian pounds 
• 1 merest , taxes, rent, and depreciation arc not included in the \an able costs 
because they are value added items 
Quantity 
486.0 
78.9 
1.8 
6.2 
1.2 
6.8 
8.9 
26.3 
32.4 
7.3 
0.0 
3.2 
0.7 
1.9 
1.2 
277.4 
6.0 
I. I 
3.6 
8.2 
24.4 
31.2 
5,831.7 
64.8 
810.0 
8,099.5 
78.9 
80.995.5 
80,995.5 
80,995.5 
1.8 
80,995.5 
1,6 19.9 
328,6 19. 1 
54 I .166.8 
Appendix B 
Current 
Price Value 
Mill .S .p 
. 
4,022.6 
1 ,341.9 
25 1.7 
244 .0 
408 .7 
439 .1 
1,0905 
14,5792 
5,575.J 
2025 
28,155.4 
8,785.0 
1.143 .9 
2665 
66.8 
67.6 
25.8 
222.4 
4.049.8 
1,3 14 5 
2 .1 64 .7 
18.107.0 
I 0,048.4 
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T I 16 T d .. ab c a : ra 111ona 
Purcha ses from: 
Sal es to : 
152 
App e nd ix B 
Agents of the Shee p Milk C haln Exce pt Farms 2001 
Purchases & Sales - Processing Cos ts - Market ing Costs 
T r a ditional Processi n g 2001 
processing o f h h "lk h . t e s eep m1 c am - pure h nses & . 200 I sa es in 
F lows Price 
ton S . p /ton 
P rivate S cc tor Milk 26,306 . 6 14,500 .0 
Coop erative Sector Milk 74,288 . 6 14 ,500.0 
Fresh M ii k Who lesa lcrs / M ilk 34 7 . 2 16,000 . 0 
Total 100,942 .3 
Dairy Wholesalers Cheese 27 , 128 .4 65 ,000 .o 
T bl 16bT d .. a e : r a 1t1ona processing o f h h t e s "lk h . l . 200 I eep m 1 . c am - process in g cos s in 
Baseline C urrenl 
Unit Flows Total U ni t F lows 
Cos t Cos t Cos t 
S .p Ito n ton M ill.S .p S . p /ton ton 
Inputs com m od ities I 00 .0 27 ,1 28 .4 2 .7 100 .0 27,128 .4 
Fuel , water, e lectrici ty 50 .0 27, 128 .4 1.4 50 .0 27,128 .4 
M ai ntc nance 5 .0 27,128.4 0 . 1 5 .0 27,128 .4 
Packaging 200 .0 27,128.4 5 .4 200 .0 27 ,128.4 
Ser vices 5 .0 27 ,128 .4 0 . 1 5 .0 27,128 .4 
0 the r s 15.0 27 , 128 .4 0 .4 15 .o 27 , 128 .4 
Waste I 00 . 0 27, 1 28.4 2.7 100 .0 27,128.4 
Wages and salaries 350 .0 27 , 128 .4 9 .5 350 .0 27, 128.4 
Total 2 2 .4 
Fres h Milk Wholesalers of th e sheep milk c hain 2001 
T bl I 7 F h "lk h I a e a: re s m1 · w o esa le rs o f h t ·1 h . esheepm1kc am - purc hases & sa les in 20 01 
F lows Price 
ton S.p /ton 
Purcha s es fro m : Private Sec tor Milk 15,048 .2 14,500 .0 
Cooperative S cc tor M ilk 42 ,495 .5 14,500 .0 
S tate Cen ters Milk 32 I .9 14 ,000 .0 
Tota l 57 ,865 .6 
Sales to : Tradiuonal Processing Milk 34 7 .2 16 ,000 .0 
Dairy Re tail e rs Milk 57,518 .4 16,000 . 0 
Total 57.865 . 6 
Table I 7 b : F resh milk w h olesa lers of the s heep milk cha in- marketing cos ts in 200 I 
B ase line Curren t 
Unit fl ows T otal Un it f lows 
Cos t Cost Cost 
S .p i ton ton M ill.S . p S .p / lon ton 
Transport 400 .0 57,865.6 2 3 . I 400 .0 57 ,865 .6 
Wages I 00 .0 57 ,865 .6 5 .8 100 .0 57 ,865 .6 
Ser vices 125 .0 57 ,865 .6 7 .2 12 5 .0 57 ,865 . 6 
0 the rs 10 .0 57,865.6 0 .6 I 0 .0 57 ,865 .6 
Total 36 . 7 
M 111.S .p : M 1 ll1on Synan pounds S .p: Sy ria n p ound 
Sou rce: Author calc ul a tions accordin g to MAAR & NA P C data 
Value 
M ill S .p 
38 I .4 
1 ,077 .2 
5.6 
I ,464 .2 
I ,76 3 . 3 
To tal 
Cost 
M ill.S .p 
2 . 7 
1.4 
0 . 1 
5 .4 
0 . 1 
0 .4 
2 . 7 
9 . 5 
2 2 .4 
Value 
Mill S .n 
21 8 . 2 
616 . 2 
4 . 5 
83 8 .9 
5 .6 
920 .3 
925 . 9 
Tota l 
Cos t 
M ill.S . o 
2 3 . I 
5 .8 
7 . 2 
0 .6 
3 6 . 7 
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Dairy Who lesa lers of th e shee mi lk chain 2001 
h . Table I 8a : Dairy wholesalers of the sheep milk c ain - pure h ases & sa es tn 200 I 
Flow s Price Value 
ton S .p / to n Mill S .p 
Purcha se s from : Private Sec tor GB I I .5 225 ,000.0 2 .6 
Cooperative Sector GB 3 2 .5 225 ,000.0 7.3 
Traditional Processing C heese 27, 128 .4 65 ,000 .0 I , 76 3 .3 
Total 27 , 172 . 4 I , 773 . 2 
Sal es to : Dairy Retailers Cheese 26,520 .7 73 ,000.0 1,936.0 
Dairy Exporters 
C hee sc 607 .7 73,000.0 44 .4 
Ghee and Butter (GB) 44 .0 246,000 .0 I 0.8 
Total 27,172 .4 ·I ,99 1 .2 
T bl I 8b D a e : a1rv w h I o esa c rs o f h h t e s ' lk h . k . . 200 I eeo mt c am-mar elln 2 costs in 
Baseline Current 
Uni t Flow s Total Un it Flows Total 
Cost Cost Cost Cost 
S .p/to n ton M ill.S.p S . p / ton ton M ill.S .p 
Transport 200 .0 27 , I 72 .4 5 .4 200 .0 27,172 .4 5 4 
Wages 150.0 27, I 72 .4 4 . I 150 .0 27 ,172 .4 4 . I 
Services I 00 .0 27,172.4 2.7 100.0 27 ,172 .4 2 .7 
0 the rs 50 .0 27, 172.4 I .4 50 .0 27,172. 4 I .4 
Total 13 .6 I 3 .6 
Dair~· Retailrrs of th c sheep mllk chain 2001 
T b l 19 D a e a : airy retailers o f the sheep milk chain - purchases & s ales in 200 I 
Flows Pr ice Value 
ton S .p/ ton M ill S .p 
Pu rchases from: Dairy Wh o lesa lers C heese 26,520 .7 73,000.0 I ,936 .0 
Fresh M ii k Who lesa lers /M ilk 57,518 .4 16,000.0 920 .3 
Tota l 84 ,039.2 2 ,856.3 
Sa les to : Cons umers 
cheese 26 ,52 0 . 7 83 .ooo.o 2 .20 I . 2 
Milk 57 ,5 1 8 .4 19,000.0 I .092 .9 
Total 84.039 .2 3 ,294. I 
T bl I 9b D . ., a e a 1 ry re ta 1 e rs o f h h t e s . k h . eep mil c a1n - markeung cos ts in 2001 
Baseline Current 
Un it Flows Total Unit Flows Total 
Cos t Cos t Cos t Cost 
S .p iton ton M ill.S . p S p/to n ton Mill.S . p 
Transport 75.0 84 ,039 . 2 6 .3 7 5 .0 84,039 . 2 6 .3 
Wages 40 .0 84 ,039 .2 3 .4 40 .0 84,03 9 . 2 3.4 
Services 40 .0 84 ,0 39 .2 3 .4 40 .0 84 ,039.2 3 .4 
0 the rs 10 .0 84 039 .2 0 .8 I 0 .0 84 039.2 0 .8 
T otal I 3 .9 13 .9 
M 111.S .p : M 11lion Syrian pounds S .p: Syrian pound GB : Ghee and buuer 
S ou rce : Author ca lculation s according to MAAR & NAP C data 
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Dairy Exporters of the shee p milk chain 2001 
T b a le 20a : Dai ry exporters o f h h t es ' I k h . h ecp m1 c a1n - pure ascs 
Purc hases from : Dairy Who lesa lers 
G hce and Butter 
Cheese 
Total 
S ales t o: Rest of t he World 
Ghee and Buller 
C hce se 
Total 
Table 20b: Dairv exporters of the sheep milk chain 
U n it 
Cost 
S .p i ton 
Transpo rt 2 50 .0 
Wages 200 .0 
Services 60.0 
Others 40 .0 
Total 
M ill.S . p : Million Syrian pou nds 
S .p : Syrian pound 
Baseline 
Flows 
ton 
651 .7 
651 .7 
651 .7 
6 51. 7 
- ma rk clln 1 
Total 
Cost 
M ill . S. p 
0 .2 
0. I 
0 .0 
0 .0 
0 .4 
Source : Au th or calcu lations according to MAAR & NAPC data 
& . 2 00 I sa es 1n 
Flows Price 
ton S .p /ton 
44 .0 246 ,000 .0 
607 . 7 73.000 .0 
651 . 7 
44 .o 325,000 .0 
607 .7 I 00 ,000 .0 
65 I .7 
CO SIS in 2 00 l 
Current 
Unit Flows 
Cost 
S.p /ton ton 
250 .o 65 I .7 
200 .0 65 1 .7 
60.0 65 I .7 
40 .0 651 7 
Value 
Mill S . p 
I 0.8 
44 .4 
5 5 .2 
I 4 .3 
60 . 8 
7 5 . l 
Total 
Cost 
M1ll .S .p 
0.2 
0.1 
0 .0 
0 .0 
0.4 
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Agent s' Budget S ummary of the S hee p Milk C hain 2001 
I 
.. 2001 Table 21 · AEents' bud2et summarv in m1lhon S.o oft he sheep milk chain m 
Sectors 
Priva te C oopc ra 1 ive State 
Sector Sec tor Centers 
Output out of C hain 
M ilk 
Lambs 3,810 I 0,758 12 
Replacement 1,456 4 , 112 7 
Manure 53 149 0 
Ghee and but 1er 547 1,544 
Cheese 79 223 
Yogurt 147 414 
Labneh and others 514 1,452 
Total Output out of Chain 6,605 18,653 19 
Output within C hain 
Milk 600 1,693 5 
Ghee and butter 3 7 
Cheese 
Yogurt 
Labneh and others 
Total Output wi thin Chain 602 1,70 I 5 
Home C on sumption 
M ilk 447 1,263 
Ghee and butter 19 54 
Cheese 69 193 
Yogurt 11 32 
Labneh and others 25 72 
Total Home Consumotion 572 1,614 0 
Total Outout 7,779 21.968 24 
Inputs out of C hain 
Fodder 2,296 6,482 7 
Veterinary expenses 66 200 0 
Fuel, water, electricity 16 5 1 0 
Maintenance 20 47 0 
Inputs commodities 
Packaging 
Services 
Trasport 
Others 50 173 0 
Total Inputs out of Chain 2,44 7 6,953 8 
lnpu ts withi n C hain 
M ilk 299 844 I 
waste 7 19 0 
Replacemen t 1,058 2,988 3 
Ghee and buller 
C heese 
Yogurt 
Labneh and othe rs 
Total In outs within Chain 1,364 3 ,851 4 
Total lnouts 3 811 10,805 12 
T o tal Value Add e d 3,968 11,163 12 
Value Added I tems 
Wages & salaries 847 2,630 3 
Profit, taxes. in1crcs1, amonization, and dcnrecia1ion 3, 122 8,533 9 
Total V a lue Added 3,968 11 163 12 
Source: Authorcalcula11ons according to MAJ\R & NAP C data 
Appendix B 
Traditional 
Total 
Processin2 
0 
14,579 
5,575 
202 
2,090 
302 
561 
1,967 
25,277 0 
2,298 
10 
0 1,763 
0 
0 
2,3 07 1,763 
1,710, 
74 
262 99 
43 
97 
2 186 99 
29,770 1,863 
8,785 
266 
67 I 
68 0 
0 3 
0 5 
0 0 
222 0 
9,408 10 
1.144 1,464 
26 3 
4,050 
0 
0 
0 
0 
5,220 1.467 
14.628 1,4 77 
15, 143 386 
3,479 9 
11,663 376 
15, I 43 386 
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Table 21 : (Cont in ued) d. B Appe n 1x 
Milk Dairy Dairy Dairy Total Total 
W hole W ho le Re1ailers Exporters Traders C hain 
Salers Salers 
Output out of Chain 
Mi lk 1,093 1,093 1,093 
Lam bs 0 14,579 
Replacement 0 5 ,575 
M anure 0 202 
G hee and b ut te r 14 14 2 , 105 
Cheese 2,20 I 6 1 2,262 2,564 
Yog urt 0 56 1 
Lab n eh an d o thers 0 1,967 
Total Out"J) ut out of Chain 0 0 3,294 75 3,369 28,646 
Ou Ip ut within C hain 
M ilk 926 926 3,223 
Ghee and but ter 11 11 21 
Cheese 1,980 1,980 3,744 
Yogurt 0 0 
Lab n eh and o thers 0 0 
Total O utput w ith in C hain 926 1,99 1 0 0 2.917 6,988 
Home C onsumption 
Milk 0 1,710 
G hee and b ut te r 0 74 
Cheese 0 361 
Yogurt 0 43 
Labn eh and o thers 0 97 
Total Ho m e Cons um pti on 0 0 0 2,285 
To111 I O utput 926 1,99 1 3,294 75 6,286 37,919 
Inpu ts ou t o f C hain 
Fodder 0 8,785 
Veterinary expenses 0 266 
Fuel, water, e lectr ici ty 0 68 
Maintenance 0 68 
lnputs commod ities 0 3 
Packaging 0 5 
Services 7 3 3 0 13 13 
Trasport 23 5 6 0 35 35 
Others I I I 0 3 226 
Total Jn pu ts out o f Chain 31 10 II 0 51 9,470 
Inputs within C hain 
M ilk 839 920 1,759 4 ,367 
W'dSte 0 29 
Replacemen t 0 4.050 
G hee and b utte r 10 11 2 1 21 
Cheese 1,763 1.936 44 3,744 3,744 
Yog urt 0 0 
Labneh an d o thers 0 0 
Tota l Inpu ts wi thin C hain 839 1.773 2.856 55 5,524 12 ,210 
Tota l lnpu ts 870 1.783 2,867 55 5,575 21 ,680 
Total Value Added 56 208 42 7 20 71 1 16,240 
Valu e Added I te rns 
Wages & sa laries 6 4 3 0 13 3,502 
Proli1, 1axes, interest, amonization, and depreciation 50 204 424 20 698 12,738 
Tota l Val ue Add ed 56 208 427 20 711 16.240 
Source: Author ca lculations according to MAAR & NAPC data 
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Table 1: 5% Critical Values oft he F Distribution -
Numerator Degrees of Freedom 
I 2 3 4 5 6 7 8 9 10 
10 4.65 4.10 3.7 1 3.48 333 3.22 3.14 3.07 3 .02 2.98 
11 4.84 3.98 3.59 3.36 320 3.09 3.01 2.95 2.90 2.85 
12 4.75 3.89 3.49 3.26 3. 11 3.00 2.91 2.85 2.80 2.75 
13 4.67 3.8 1 3.41 3 . 18 3.03 2.92 2.83 2.77 2.71 2.67 
14 4.60 3.74 3.34 3 . 11 2.96 2.85 2.76 2.70 2.65 2.60 
15 4.54 3.68 3.29 3.06 2.90 2.79 2.7 1 2.64 2.59 2.54 
16 4.49 3.63 3.24 3.01 2.85 2.74 2.66 2.59 2.54 2.49 
17 4.45 3.59 3.20 2.96 2.81 270 2.61 2.55 2.49 2.45 
18 4.41 3.55 3. 16 2.93 2.77 266 2.58 2.5 I 2.46 2.41 
0 19 4.38 3.52 3. 13 2.90 2.74 2.63 2.54 2.48 2.42 2.38 ~ 
== 0 
8 20 4.35 3 .49 3.10 2.87 2.7 1 2.60 2.5 I 2.45 2.39 2.35 
5' 
!>:> 
2 1 4.32 3.07 2.84 2.68 2.49 2.42 2.37 2.32 - 3.47 2.57 0 ., 
0 22 4.30 3.44 3.05 2.82 2.66 2.55 2.46 2.40 2.34 2.30 ~ 
(IQ ., 
~ 23 4.28 3.42 3.03 2.80 2.64 253 2.44 2.37 2.32 2.27 ~ 
"' 0 -. 24 4.26 3.40 3.01 2.78 ..., 2.62 251 2.42 2.36 2.30 2.25 ., 
~ 
3.39 2 49 ~ 25 4.24 2.99 2.76 2.60 2.40 2.34 2.28 2.24 c. 
0 
8 26 4.23 3.37 2.98 2.74 2.59 247 2.39 2.32 2.27 2.22 
27 4.2 1 3 .35 2.96 2.73 2.57 2 46 2.37 2.3 1 2.25 2.20 
28 4.20 3.34 2.95 2.71 2.56 2 45 2.36 2.29 2.24 2. 19 
29 4.18 3.33 2.93 2.70 2.55 2.43 2.35 2 .2 8 2.22 2.18 
30 4.17 3.32 2.92 2.69 2.53 242 2.33 2.27 2.21 2. 16 
40 4.08 3.23 2.84 2.61 2 .45 234 2.25 2. 18 2. 12 2.08 
60 4.00 3. 15 2.76 2.53 2.37 225 2. 17 2. 10 2.04 1.99 
90 3.95 3. 10 2.71 2.47 232 220 2. 11 2.04 1.99 1.94 
120 3.92 3.07 2.68 2.45 219 2.1 7 2.09 2.02 1.96 1.91 
Infinity 3.84 3.00 2.60 2.37 2.2 1 2.10 2.01 1.94 1.88 1.83 
Source: Econ 57 1 Spring 2003 
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Table 2 · Critical Values of the t Distr ibution 
S ignifi ga nce Le vel 
I-Tailed O.J 0 0.05 0.03 0.01 0.01 
2-Tailed 0.20 0.10 0.05 0.02 0.01 
I 3.078 6.3 14 12.706 3 1.821 63.657 
2 1.886 2.920 4.303 6.965 9.925 
3 1.638 2.353 3. 182 4.541 5.841 
4 1.533 2. 132 2.776 3.747 4.604 
5 1.476 2.015 2.571 3.365 4.032 
6 1.44 1.943 2.447 3. 143 3.707 
7 1.415 1.895 2.365 2.998 3.499 
8 1.397 1.860 2.306 2.896 3.355 
9 1.383 1.833 2.262 2.821 3.250 
10 1.372 1.8 12 2.228 2.764 3.169 
11 1.363 1.796 2.20 1 2.718 3. 106 
12 1.356 1. 782 2. 179 2.681 3.055 
13 1.350 1. 77 1 2.160 2.650 3.012 
14 1.345 1.761 2.145 2.624 2.977 
t::l 15 1.341 1.753 2. 131 
2.602 2.947 
... 
ao 16 1.337 1.746 2. 120 2.583 2.921 ., ... 
1.333 1.740 2.1 JO 2.567 2.898 ... 17 "' 0 
18 1.33 1.734 2. JOI 2.552 2.878 -. ..,, ., 
19 1.328 J. 729 2.093 2.539 2.861 ... ., 
Q. 20 1.325 1.725 2.086 2.528 2.845 0 
3 
2 1 1.323 1. 72 1 2.080 2.5 18 2.831 
22 1.321 1.7 17 2.074 2.508 2.8 19 
23 1.3 19 1.714 2.069 2.500 2.807 
24 1.3 18 1.711 2.064 2.492 2.797 
25 1.3 16 J. 708 2.060 2.485 2.787 
26 1.3 15 1.706 2.056 2.479 2.779 
27 1.3 14 1. 703 2052 2.473 2.771 
28 1.31 3 J.701 2.048 2.467 2.763 
29 1.31 I 1.699 2.045 2.462 2.756 
30 1.3 10 1.697 2.042 2.457 2.750 
40 1.303 1.684 2.02 1 2.423 2.704 
60 1. 296 J.671 2.000 2.390 2.660 
90 1.291 J.662 1.987 2.368 2.632 
120 1.289 1.658 1.980 2.358 2.617 
Infinity 1.282 1.645 1.960 2.326 2.576 
Source: Econ 57 1 Spring 2003 
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Table 2: Correla11on matrix oflinear sheep meat supply I 980 - 2001 
Sheep Lagged 
Meat Sheep 
Production Meat 
Producti on 
Sheep mem production 1.0000 
Lagged sheep meat production 0.8550 1.0000 
Lagged sheep meat wholesale pr ice 0.7158 0.6977 
Lagged fodder concentrate price 0.4265 o.4n6 
Difference in sheep herd 0.0553 -0.0824 
Difference in pncc -0.4151 -0.2929 
Lagged 
Sheep 
Lagged 
Fodder 
Meat Con cent rate 
Wholesa le P ri ce 
Price 
1.0000 
0 .88 13 1 0000 
-0.3439 -0.3060 
0.0696 0.0696 
Table 3: Tes11 ng for aurocorrelation ofh near sheep meat supply I 980 -200 I 
Appendix D 
DifTerence 
in 
Sheep 
Herd 
1.0000 
-0.0574 
ct ct-ct- I et"2 (et-et- 1)"2 Durbin WatSOn Calculated ( DWT) 
DWC 1.987 
Durbin Watson critical val ues (DWC) 
di 0.829 du 1.964 
Reject autocorrelation 
- I 5 229 
I 17 2 275 
7 6 5 I 33 
JO 3 108 JO 
0 - JO 0 104 
- I - I 
-4 -3 17 10 
-4 0 13 0 
8 II 61 131 
-4 - I 2 19 150 
3 7 8 52 
-4 -7 20 53 
-5 0 2 1 0 
3 8 9 57 
12 9 139 77 
- I 0 -22 99 474 
2 12 4 144 
- I -3 9 
- 11 - I 0 125 104 
7 18 46 324 
6 - I 36 I 
Slm 1012 20 10 
Source: Alnhor calculations accord mg to MAAR & NAPC data 
Difference 
in 
Price 
1.0000 
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Table 4 : Testing fo r heteroskedasticity o fli near sheep meat supply 1980-200 I 
Sheep Lagged Lagged Lagged Difference Difference Sheep Cl et" 2 
Meat Sheep Sheep Fodder In number in Meat 
Productio n Meat Meat Of sheep Sheep Supply 
Production Who lesale Herd Price 
Price 
000 tons 000 tons Sp/to n Sp/ton Thousand Sp/ton 
108 104 16,114 743 306 3,537 109 -1 0.3356 
123 108 19.084 1,442 315 4,477 123 0 0.213 1 
142 123 19,294 713 325 195 140 2 3.9772 
137 126 4 1,642 1,011 1,022 11,568 139 -2 4.7597 
126 129 27,329 766 1,000 14,571 123 3 9.8854 
146 137 50,409 2,076 320 12,164 145 1 1.671 3 
129 138 19,262 721 676 10,268 132 -3 9.046 1 
154 139 112,737 5,182 -1 ,890 8,416 154 0 0.0403 
SUM 29.93 
Goldfeld - Quant F-statistic calculated GFQT 1.67 
Goldfeld - Quant F-statistic critical value GFQC 19 
Accep t homoscedas ticity 
188 154 107,779 4,6 10 818 6,994 187 1 1.3637 
145 159 99,083 8,257 685 15,596 145 0 0.001 1 
184 168 99,250 3,777 -493 440 185 -1 1.4917 
190 183 98,7 10 3,880 710 1,689 189 1 0.4200 
173 184 93,709 3,500 -1, 143 7,292 174 0 0.2302 
183 188 I 03,971 4, 176 1,044 2,288 186 -3 9.7332 
197 190 99,853 3,859 1,596 998 195 2 2.7890 
168 197 100.;!06 3,838 -1,427 553 167 1.8708 
SUM 17.90 
Table 5 : Correlation matrix o flinear sheeE meat demand 1980-2001 
Consumption Consumption Sheep Private Private 
Per Meat Expenditure Expenditure 
Capita Retail per 
Price Capita 
Consumpti on 1.0000 
Cons wnpti on per capita -0 .8673 1.0000 
Sheep meat retail price 0.7739 -0.9307 1.0000 
Private Expenditure 0.9488 -0.9152 0 .9061 1.0000 
Privat e con sum tion per capita 0.8923 -0.9185 0.9539 0.9860 1.0000 
Source: Autho r calcula tio ns accordin g to MAAR & NAPC data 
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Table 6 Summary output for the esumation of linear Engel's curve for Syrian sheep meat 1980 • 200 I 
SUMMARY OUTPUT 
Multiple R 
R Square 
Regression Su11is 11cs 
Adjusted R Square 
Standard Erro r 
Observations 
ANOVA 
Regression 
Residual 
Total 
Conswnt term 
Expenditure per capita 
Average elastic1ryofmcome 
0.9185 
0.8437 
0 .8354 
0.2443 
Intercept 
2 1 
d 
I 
19 
20 
X Variable I 
·0.083 
SS 
6 1180 
I 1337 
7.2518 
CoejJic1en1s 
13.0869 
-0 0001 
MS 
6.1180 
0.0597 
Standard Error 
0.1159 
0 0000 
F 
102.5314 
t Stat 
112.9421 
·10.1258 
Table 7: Summary output for the es11mat1on of double-log l:ngel's curve for Syrian sheep meat 1980 - 2001 
SUMMARY OUTPUT 
Regression Statis 1ics 
Multiple R 0 9362 
R Square 0.8766 
Adjusted R Square 0.870 1 
Standard Error 0 .0179 
Observa uons 21 
ANOVA 
d 
Regression I 
Residual 19 
Total 20 
Cons Lant term Intercept 
Expendnure per capita X Variable I 
Income elast ic1ty -0.0714 
SS 
0 0433 
0 0061 
0 0494 
Coefficien ts 
3 1484 
-0 0714 
MS 
0.0433 
0 0003 
Standard Error 
0.0570 
0.0061 
F 
134 9230 
1 Stat 
55.2031 
- 11.6156 
Table 8 Summary output for !he es11ma11on of semi-log Engel's curve for Synan sheep meat 1980 - 200 I 
SUMMARY OUTPUT 
Multiple R 
R Square 
Regression Statistics 
Adjusted R Square 
Stnndard Error 
Observauon s 
ANOYA 
Regression 
Residual 
Total 
0.9389 
0 .88 16 
0.8753 
0 .2126 
21 
d 
I 
19 
20 
Constant term Intercept 
Expenditure per capita X Variable I 
Income elasuc1ry -0.07 20 
ource Author calculauons accord mg to MAAR & 
SS 
6 3930 
0 8588 
7.2518 
MS 
6.3930 
0 .0452 
CoeUicrents SJandard Error 
20 0759 0.6769 
-0 8676 0 0730 
APC dam 
F 
141.4393 
1S1a1 
29.6607 
-l 1.8928 
P-va/ue 
00000 
0.0000 
P-value 
0.0000 
0.0000 
P-1·alue 
00000 
0.0000 
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Table 9· Summary output for the esumauon ofa dynamic linear Synan sheep meat demand I 980 - 2001 
SUMMARY OUTPUT 
Multiple R 
R Square 
Regression S1n11s1ics 
Adjusted R Square 
Standard Error 
Observations 
A NOVA 
Regression 
Residual 
Total 
Constant term 
Sheep meat consumption per capita 
Pnvaic expenditure per capita 
Time trend 
CP 
0.9867 
0 .9735 
0 9688 
8400 
21 
d SS 
Intercept 
3 440432006 I 4 
17 I I 99403202 
20 45242603816 
Coe[ficients 
X Variable I 
X Variable 2 
X Variable 3 
709789.5915 
-54124.5 I 35 
6.5674 
-4927.4497 
Baseline 
737732 
Short run price elasticity of sheep meat demand 
Long run price elasticity of sheep meat demand 
Current 
737732 
-0. 131599 
-0. 13 160099 
MS 
14681066871 
70553129.5 
Standard Error 
122147.804 1 
9320.0333 
0 .8102 
921.7201 
F 
208.0853 
I Stat 
58109 
-5.8073 
8.1059 
-5.3459 
Table I 0 Summary output for the es timation ofa dynamic logarithmic Syrian sheep meat demand 1980 -200 I 
SUMMARY OUTPUT 
Multiple R 
R Sq uare 
Regression S1011s1ics 
Adjusted R Square 
Standard Error 
Observauons 
ANOVA 
Regression 
Residual 
Total 
Cons tant term 
Sheep meat consumption per capita 
Private expend11ure per capita 
Time trend 
0 .9823 
0 .9650 
0.9588 
0 .1496 
21 
d SS 
3 I 0.4796 
17 0.3 803 
20 I 0.8599 
Coeflicie111s 
Intercept 23 .18 38 
X Variable I -7 .8812 
X Variable 2 0 .8625 
X Variable 3 -0 .0379 
Source: Author calculations according to MAAR & NAPC data 
MS F 
3 .4932 156. 1360 
0 0224 
Standard Error I Stal 
6.5432 3.5432 
2.2250 -3.5422 
0 . 1554 5.5488 
0.0154 -2.4647 
P-value 
0.0000 
0.0000 
0.0000 
0.000 I 
P-va/u e 
0.0025 
0.0025 
0.0000 
0.024 7 
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Table 13: Cmelaoon rru1nx oflhe Svnan s'-n mlk sunnlv 
Sheep Nwnber Lagged 
Milk of Sheep 
Production Milked Milk 
Sheep Whole 
Fem1les Sale 
Price 
Sheq:i rreal productioo 1.0000 
Nuni>crof milked sll:ep fcrmlcs 0.9033 1.0000 
Lapl sheep m lk wholesale pri cc 0.5394 0.6367 I 0000 
Fodderpnce 0.4896 0.7732 08115 
Lagsr:d sheep m lk producuon 0.5782 0.7794 0.1465 
Rainfall -0. 1125 ·0.3695 -0.4133 
Wal!eS 03457 0.l!J27 0.6576 
Table 14: Summry outp.n for the linearcsmrotioo of the Synan shc:cp milk suwly 
SUMMARY OUTPITT 
R'!J!l.USIOn Statuncs 
Mulriplc R 
R Square 
Adjusted R Sqwre 
S lalldard 6-ra 
01Eervaria1s 
ANOVA 
Regression 
Resi<bal 
Totll 
ConSlalll term 
lagged sheep milk production 
Nurrberofmlkc:dsho."Jl Canale 
l.a!l!!!=d sheep nilk wholesale price 
Lagsr:d i>dda pncc 
CetcrtS panbus (CP) 
Ov.n price cl11Stic1ty short run 
Ov.n pnce clasuci1y loog run 
Dll'bm WalSoo 
DIJ'bin du 
Dll'bindl 
Goldli:ld-Quant lest 
Goldli:ld-Quant lcst required 
0 9729 
0.9464 
0.9331 
13.4353 
21.0000 
d SS MS 
4 51041 12760 
16 2888 181 
20 53929 
C.Oefli a eris S1andard Error 
lntcrccpl 
X Vanable I 
X Variable 2 
X Vanable 3 
X Vanablc4 
411 43 
0 1222 
0 1235 
102.9564 
-0.1675 
0.0531 
0.0110 
-0.0146 
2.2190 lnronclusi\'C 
1.8280 
08940 
I 0000 Accept homosccdastic1t) 
9.0000 
34.7645 
0.094.S 
0.0046 
0.0036 
0.00l8 
SolJ'cc: Allhorcalculanoo acrorduig lO MAAR & NAPC data 
ApperdixD 
Fodder Lagged Ram till Lapl 
!'nee Shcq> Wapp; 
Milk 
Producuon 
1.0000 
05899 1.0000 
-0.6942 -0.3405 1.0000 
0.9697 0.6500 -0.7390 1.0000 
F 
71 
I Sta! P-l'(1/ue 
2.9615 0.0092 
-1.7731 0.0952 
11.4410 00000 
3 0290 0.0080 
.J .0553 0.0076 
171 
Table 15 , Logarithmic estimation of Syrian sheep milk supply 1980 - 2001 
SUMMARY OUTPUT 
Multiple R 
R Sq Wire 
Adjusted RS qua re 
Standard Error 
Observations 
A NOVA 
Regression 
Residual 
Total 
Constant 1erm 
Regression S1011s1 /cs 
Lagged sheep milk p1oduction 
Number ofm1lkcd sheep female 
Lagged sheep milk wholesale price 
1..aucd fodder price 
0.9695 
09400 
0.92.50 
0.0304 
ln1erccpt 
X Variable I 
X Variable 2 
X Variable 3 
X Variable 4 
21 
d 
4 
16 
20 
Source: Author calcula11on acco1d1ng to MAAR & NAPC da1a 
SS 
0.2320 
0.0148 
0.2468 
Coefficients 
-0.9686 
-0 1654 
08754 
0.0988 
-0 0738 
Appendix D 
MS F 
0 .0.580 62 6868 
0 .0009 
Standard E"or tStat P-va/11e 
0 6999 -1.383 8 0 1854 
0 1065 -1.5526 0 1401 
0 .0906 9 6670 0 0000 
0 .0415 2 3813 0 .0300 
0 .0319 -2 3152 0 0342 
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